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ι General introduction 
The concept of periodic medical examination is not new to medicine. Already in 
1861, DOBELL voiced the opinion that periodic medical examination might be 
instrumental in influencing the morbidity and mortality of people that are, to all 
appearances, healthy. 
Nowadays there are many forms of periodic medical examination and good 
care must therefore be taken, accurately to define what is meant by it. 
Regular examination of expectant mothers, infants and children of the 
kindergarten and schoolgoing age is now well established in the Netherlands. The 
periodic examination of infants and kindergarten or school children might be 
considered non-oriented, while that of expectant mothers is of the oriented type. 
Other types of oriented periodic examination, such as that of pilots, bus 
drivers, etc., are done for the sake of public safety, while that of professional 
soldiers has to establish their fitness for military service. 
In industry there are many forms of oriented periodic examination of employees 
whose working environment exposes them to certain health risks, such as 
poisoning or professional diseases (lead, zinc, beryllium, etc.; radioactive radiation; 
professional diseases such as silicosis, asbestosis, byssinosis, etc.). 
What common parlance calls periodic examination in the Netherlands is usually 
referred to in literature as the periodic medical examination (P.M.E.) of seemingly 
healthy people. 
Definition 
The periodic examination on which the present thesis reports is a non-oriented 
periodic medical examination of employees of a certain age of the Philips Works 
(N. V. РЛ/ /рт' Gloeilampenfabrieken) at Eindhoven (henceforth to be referred 
to as 'Philips'). This examination is 'non-oriented' in the sense of being directed at 
people, seemingly healthy or not, whose age is the only 'special risk' to which 
they are exposed and for whom 'of a certain age' means that they are not less 
than forty years of age. 
In essence, every periodic examination is oriented. If there is any difference between oriented and 
non-oriented periodic medical examination, it is because of their aims. Oriented examination 
has a single or only a few aims, non-oriented examination has many. 
Most of the literature consulted in connection with the present study is directed at 
periodic medical examination, and most of it is Anglosaxon. In it, this type of 
examination is variously called Periodic Health Examination, Health Check-up, 
Periodic Health Evaluation, Periodic Medical Overhaul, Periodic Physical 
Examination, etc. In the Netherlands the abbreviation P.G.O. has gained currency, 
in which the Ρ may be taken to stand for preventive or periodic, while the G stands 
for 'geneeskundig1 (medical) and the О for 'onderzoek" (examination). 
The Philips Medical Department has opted for the term 'Algemeen Periodiek 
Onderzoek' (General Periodic Examination), and normally refers to it by its 
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abbreviation A.P.O. This term has not been chosen for its scientific or linguistic 
excellence, but because the abbreviation is convenient in every-day conversation : 
A.P.O. patient, A.P.O. coding, etc. When the abbreviation is to be used in the 
present thesis, it will refer exclusively to the Philips examination that is its main 
subject. 
Let us now return to Dobell. Until the 'twenties he did not have much of a 
following, but around that time his ideas were very much in the minds of both 
medical and lay people, especially in the U.S.A. Periodic medical examination 
really had a great flowering in those days. It was mostly the life insurance 
companies and, to a lesser extent, industry, that went in for it. An impression of the 
extent of this activity may be gained from the fact that the book on periodic 
medical examination that FISH and CRAWFORD published in 1927 contained eight 
pages of references to literature, albeit that one-fourth of this list concerned Fish's 
own publications. 
The great depression of 1929 put an end to this period of flowering, but around 
1950 interest in this form of preventive care came very much to life again. What 
has been termed the 'managers' illness' must be seen as the catalyst for this 
reaction. It is certainly striking that at that time this type of examination was 
mainly directed at the 'executives', i.e. at the top stratum of the personnel 
complement in industry. Because this renewed interest coincides with the economic 
recovery that became manifest after the second world war around 1950, one might 
be so unkind and look at it as a reflection in medicine of conditions of prosperity. 
In spite of the fact that many of this sort of examinations have been done over 
the last 50 years, there are still countless unsolved problems, and some of them 
are the subject of much controversy. Perodic medical examination has both fervent 
adherents and fervent opponents, who mostly fight one another with emotional 
arguments because there are so few objective data available. 
Adherents look at periodic medical examination as an important piece of 
preventive medicine and point at the impressive number of findings in the 
examination of groups of people that are sometimes very large, D'ALONZO (1955), 
for instance, reported on an examination of 27,718 males. He produces about six 
and a half pages of tables in minute print that summarize all findings. In 
studying these tables one can't escape the impression that even the minutest 
deviation from the standard (which one?) has been hauled in. 
No wonder, therefore, that the opponents point to the yield in significant 
disorders — another of those expressions that are so utterly difficult to define — 
being generally low and to the disagreable habit of 'important diseases' of showing 
up in the intervals between the periodic examinations (CAHILL, 1953). 
It is quite evident that arguments of this calibre will not solve the question 
whether periodic medical examination is a useful medical activity or not. It is the 
aim of the present study to make a contribution to the solution of this problem 
that is scientifically justified. To this end the population examined and the method 
of examination are described first. When this has been done, the method of 
examination must be evaluated, as there would be little sense in drawing 
conclusions from an evaluation of the results of the examination if the latter could 
be shown to exhibit unacceptable lacunae itself. In my opinion, this condition 
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does not apply to our case; if it were otherwise, this study would not have been 
published. 
The evaluation of the method of examination is followed by the evaluation of the 
results of the examination, and this is wound up by a summary of the most 
important findings. 
In an evaluation of the findings, an attempt is made to answer three 
interdependent questions : 
1. what is the influence of preceding examinations on those coming later? 
2. what can or should be the interval between successive examinations ? 
3. is it possible to demonstrate the usefulness of periodic medical examination? 
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2 A historical survey of periodic medical 
examination in Philips 
The earliest data on periodic examination are to be found in a confidential internal 
report, compiled by the industrial medical officer (then the only one), 
Dr.G.C.E.Burger, who addressed it to the Management, i.e. to Dr.A.F.Philips, in 
1929. 
At that time the examination was directed mainly to detecting damage caused 
by noxes ; the workmen in the glass factory (lead compounds), in the firebrick 
factory (silicosis) and in the spraying shop (benzol vapours) were examined in 
particular. 
The next step was taken in 1932 when, in order to fight pulmonary tuberculosis, 
systematic periodic X-ray examination was introduced for all personnel. 
Concurrently, thorax X-raying was introduced into the medical examination of 
applicants for employment. Periodic X-ray examination of the thorax has yielded 
results that are widely known and remains a valuable method to the present day, 
even if the yield where pulmonary tuberculosis is concerned has decreased greatly. 
Initially, only fluoroscopy was used, but later (the precise date is no longer 
known) X-ray photography (XRP) was introduced. 
Up to 1947, more extensive periodic medical examination was applied only to 
persons running increased risks because of their contacts with noxes, and to 
youthful employees. The inclusion of youthful personnel happened in imitation of 
Belgium, where this periodic medical examination was a legal obligation, known as 
'tutelle sanitaire'. 
On account of the results obtained from this examination of young people 
which, for one thing, showed a very low yield, it was feared that an extensive, 
non-oriented periodic examination would not produce sufficient results to justify 
the time and money spent on it. For this reason an intermediate solution was 
adopted. 
1947 saw the start of a combination of a limited programme for non-oriented 
periodic medical examination and periodic X-ray examination of the thorax. The 
programme comprised : 
a) a small questionnaire of 15 questions; 
b) urinanalysis on protein and reduction, and sediment analysis only for urine 
containing protein; 
c) blood analysis on haemoglobin content and sedimentation rate of the 
erythrocytes. 
When defects were found, or when the questionnaire suggested the existence of such 
defects, the examinee was referred, through the intermediary of one of the 
industrial medical officers acting as a central instance, to his family doctor for 
further examination and therapy if the defect was not known to the family doctor. 
As table 1 shows, large numbers of people were examined in this manner. 
The table also indicates that this method gave a very unsatisfactory yield. Separate 
yield figures were determined for 'important' and 'less important' finds, but it 
must be stated that no definition was laid down on the meaning of these 
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qualifications. In addition, separate yields were determined for finds that were 
known and that were not known to the family doctor. The former separation was 
not carried out in 1951 and in 1952, while in 1953 and 1954 it was carried out 
only for defects previously unknown. 
Table 1 
Yield of the limited, non 
Year 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
No. of 
examinees 
19,444 
9,981 
15,021 
21,508 
16,972 
18,079 
18,851 
-oriented periodic medical examination 
%ot 
known defects 
important less imp. 
1.5 0.9 
1.1 1.4 
0.6 1.1 
1.7 
0.9 
2.5 
3.7 
%of 
unknown defects 
important less imp. 
0.4 
0.4 
0.3 
0.06 
0.14 
0.8 
1.2 
0.8 
0.7 
0.4 
0.46 
1.56 
It must also be noted that in 1953 the industrial medical officer who made the 
selection left and was replaced by another who obviously applied other standards 
for deciding whether an examinee should be called up by his family doctor. 
This change is clearly reflected in the figures. 
The very low yield obtained made it obvious that a change of method was 
necessary. In order to establish a basis from which to go ahead, two pilot 
examinations were carried out. 
2.1 Pilot examination I (1955) 
The then industrial medical officer, DR.F.W.REYSENBACH DE HAAN (1953), carried out 
a pilot examination on 102 glass blowers of advanced age. There was some slight 
orientation towards complaints that could be expected for such a group, such 
as heart and vascular diseases, malignant tumours (age) and respiratory defects. 
An extensive questionnaire of 155 questions, derived from the Cornell Medical 
Index was compiled and adapted to the group to be tested. An interview for noting 
down a brief work anamnesis was followed by a short physical examination and 
a few tests : Weight, height, urinanalysis of proteins, reduction, urobilin and 
sediment, determination of blood haemoglobin content and of the sedimentation 
rate of the erythrocytes. An X-ray photograph was taken, as well as a vector 
cardiogram, and finally a maximum expiration test (TIFFENEAU) was made. 
Eight to ten minutes of 'doctor's time' were required for this examination, 
during which all ailments known to the family doctor were found again. An 
investigation was made as to what details of the examination had contributed most 
to the tracing of defects. The questionnaire was found to be very satisfactory. 
Little information came out of the work anamnesis, but the fact must be 
accounted for that the examiner was the industrial medical officer for the factory 
from whose workers the sample was taken. Also unsatisfactory were the results 
of the spirometrie test. This may, however, have been due to the fact that the 
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portable spirometer used was an experimental model, being tried out on these 
tests. 
No further analysis of the results was made, as sufficient indication had already 
been obtained on the further development of a method of periodic examination. 
2.2 Pilot examination Π 
In 1956, the industrial medical officer, H.DE MOOIJ, and the author were requested 
to organise a more extensive pilot examination. In principle, this should comprise: 
an extensive medical history, 'complete' physical examination, and a few tests. 
All data produced by the examination should be fit for automatic processing. 
All family doctors and all industrial medical officers of the Medical Service were to 
take part in the examination. 
In the lay-out of the programme of examinations, the difficulty was encountered 
that budgetary reasons forbade using more than one Hollerith card of 80 columns 
per examination. As a result, encoding of the medical history could not be 
complete, but had to be restricted to some main points. 
A questionnaire, of 97 questions this time, was used again. Oral interrogation 
was to complete this medical history. Physical examination was to be complete and 
in conformity with generally accepted standards. As far as the tests were 
concerned, considerable attention was paid to functional examination. To give an 
example, the Master Two Step Test was introduced as a standard method of 
examination, completed by a test on the ergometer bicycle. 
Each examinee's pulmonary functions were tested by determination of the one 
second value and of the vital capacity. Vector cardiograms were made without 
exception, while the indications for making an electrocardiogram were very liberal. 
Blood and urine were analysed as during the first pilot examination. The 
examiner was free to call for any complementary method of examination desired. 
After completion of the examination a number of data were coded. These included 
administrative and measured data, a number of specified symptoms (sometimes 
also the diagnosis), and a number of diagnoses and groups of diagnoses, 
arranged according to tractus. 
All personnel of the age of fifty, as well as a large number of sexagenarians, 
were examined in this way, nearly 900 persons in all. Two age groups were 
selected in order to determine the influence of age on the results obtained and in 
order to test the method as such. 
In the middle of 1957, when the examinations had been carried on for one 
year, an attempt was made to evaluate the results, but this was only partly 
successful. It was found that the coding system failed to give the answers to a 
number of questions brought forward. It was realised that the basic principle that 
one should start with formulating the questions and then make the coding 
system fit them, had been insufficiently adhered to while the method of 
examination was worked out. It was also unfortunate that the Hollerith department 
happened to go through a period of reorganisation, so that its results often came 
through with considerable delay. 
In view of these difficulties accurate evaluation was abandoned. This decision 
seemed the more justified because it was felt that the course steered was the right 
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one. Certain shortcomings on the one hand, certain superfluities on the other, 
had been brought to light. A basis had been established for a more definite 
arrangement. 
2.3 Periodic Medical Examination (P.M.E.) 
The experience gained during the second pilot examination had proved that the 
definition of a programme of examinations is beset with many, and often 
unexpected difficulties. It appeared logical, therefore, no longer to leave this work 
to a single medical officer (pilot examination I) or two to of them (pilot 
examination II), but to compose a working group. 
Besides Professor Dr.G.C.E.Burger, the president, this working group included 
eight medical officers and an expert on statistics as members. The medical 
members were: Dr.M.R.Van Alphen De Veer, then assistant director; 
Dr.G.J.Fortuin, then Senior Industrial Medical Officer; G.Soeters, Senior Medical 
Officer; A.Th.Groot Wesseldijk, industrial medical officer; H.De Mooij, industrial 
medical officer; J.Koopman, head of the group of general practitioners; 
H.C.Burger, temporarily doing general service and acting as the secretary to the 
working group, and the author, general practitioner. A.van Beek was the statistical 
expert. 
The working group has held some nine plenary meetings. Although these 
meetings usually lasted very long, they did not always permit of an exhaustive 
treatment of the many problems discussed, in which case arbitrary decisions had to 
be taken. I shall repeatedly come back to these difficulties in this, and the next 
chapter. 
The further one goes into the problem of periodic examination, the more one 
comes across questions to which no answer has yet been given or, more than that, 
to which no answer can be given at the present state of our knowledge. Some 
of these difficulties will already become apparent during the description of the 
P.M.E. which now follows. 
2.3.1 The questionnaire 
The questionnaire presented the following problems : 
1) what should be its general arrangement; 
2) how many questions should it contain ; 
3) how should the questions be worded. 
In connection with question number one, the point was whether the questions 
ought to be grouped together according to tractus or whether it would be 
preferable to mix them at random, the better to retain the attention of the 
answerer. The latter method would certainly blur the overall picture, but this 
problem might be met by the use of a key, made of plastic material, for instance, 
which would be laid over the column of answers and which would be indented 
in such a way that only those answers pointing to a defect would be visible. This 
method has the advantage that the wording of the questions need not be 
directed at a given answer — yes or no — and that the monotony of the series of 
answers is broken up. It is a disadvantage, however, that one has to arrange 
the questions on the various pages of the questionnaire in such a way that the same 
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key can be used for all of them. Moreover, the key may not be available when 
wanted, or it may get lost, and, finally, it becomes practically impossible to modify 
the arrangement of the questionnaire as time goes on. 
In all, the disadvantages of the random arrangement were felt to outweigh its 
advantages, so that a different method was sought. In order to make the 
questionnaire less monotonous, the questions were so worded that all of them should 
be answered in the negative if the examinee could not produce any information 
from his medical history, with the exception of those with odd decimal numbers, 
which should be answered 'yes'. 
Grouping the questions together by tract was waived, since this might lead to 
thoughtless answering and the questions were therefore presented in a mixed 
sequence. The objection made by the working group that this might, after all, be a 
drawback to the examiner was met by printing the question and answer columns 
on the left-hand page, and the tractus columns on the right-hand page (see 
Appendix 1). For every question a thin + sign was printed in the tractus column 
connected with it. Should the question yield a positive datum, then the examiner 
would thicken the + sign and in this way it would be easy to obtain a general view 
of the tractus medical history. 
Whether the answers should be coded or not was another difficult and 
important question. Complete coding would take much of the medical officer's 
time, require many code numbers and would add to the expense of the 
examination. In order to be consistent, one would then also have to code the 
supplementary medical history, the family anamnesis and the work anamnesis 
completely. 
These considerations, and mainly those concerning the expense, have caused 
complete coding of the medical history to be waived. 
The number of questions to be listed has been another subject of the discussions, 
which took the Cornell Medical Index and its extension for aged persons as a basis. 
These questionnaires required modification because our examination would be 
aimed at an industrial population of advancing age which included no more than 
a few women. In the opinion of the working group, the questionnaire should not be 
unnecessary long if the simple-minded were also to be given the opportunity 
to give reasonably reliable answers. After ample consideration the working group 
framed 111 questions. 
Wording the questions 
This problem proved to be a difficult one, as the questionnaire was required to be 
suitable for examinees from all ranks of the industrial population, including the 
Members of the Board of Management and the Senior Staff as well as the 
simplest manual worker. Although the working group has racked its brains for it, 
experience has taught us that we have not been successful in composing a really 
good questionnaire. Every reprint has been taken as an opportunity to introduce 
modifications, and still we are not satisfied. 
As an illustration, Appendix 1 gives one double page of the original 
questionnaire, and Appendix 2 the full questionnaire in use during the writing of 
this thesis. 
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In the author's opinion, the rather considerable differences between the two questionnaires call 
for an explanation at this point In practice, the tractus columns did not come up to expectations 
and were not reprinted In the attempt to limit the number of questions, the mistake was made 
of not framing unambiguous questions consistently, a requirement which must be met if either 
'yes' or 'no' has to be the answer This error was corrected by using the space previously occupied 
by the tractus medical history columns for adding complementary questions where necessary. 
See, for instance, question 19 "Have you ever had gall- or kidney-stone attacks or other fierce 
pains in the abdomen?" The complementary question runs "Give details and state date". 
Experience gained with the new arrangement since its introduction has shown that it is not entirely 
satisfactory either, since many examinees overlook the complementary questions on the right-hand 
page In due time, therefore, the questionnaire will be recast and then be limited strictly to 
unambiguous questions. The number of questions will then certainly go up considerably, but 
there is no strong objection to this now The apprehension that filling in the forms would cause 
fatigue, resulting in poor information, has become less because it was found that the 
simple-minded, with the help of their wives or elder children, and taking several days for it, usually 
fill in the forms correctly. 
A certain amount of re-editing has also taken place To some extent, this has broken the rule 
that questions with odd decimal numbers should have 'yes' for an answer. 
2.3.2 The examination form (Appendix 3) 
The examination form is printed on a double sheet of strong paper. When unfolded, 
one side takes the notes of the examiner, and the reverse the information supplied 
by others. This seems a logical arrangement, but when the form is folded up, 
the summary and completion of the medical history are landed on page four. As 
one invariably begins with the medical history, it always looks a somewhat 
forced procedure to start on the last page. However, the printed text is rather 
extensive on all pages, so that changes would be expensive. The present 
arrangement has therefore been retained for the time being. 
The medical history page has the following subdivisions : 
1. administrative data; 
2. medical history in a stricter sense, subdivided into previous and present medical 
history; 
3. present therapy; 
4 difficult circumstances (includes part of work anamnesis and social anamnesis); 
5. family medical history. 
The other page of the sheet, page one of the form when it is folded up, is 
intended for the physical examination. Here again, the pre-prmted text is fairly 
extensive in order to serve as an aide-mémoire and facilitate making notes by 
underlining. Explanatory comment is required for a few points only. 
In the third paragraph some room is set aside for the results of the Master Step 
Test. This is carried out in the form originally indicated by MASTER (1935). As 
the test is not universally known, a brief description seems appropriate. 
The examinee walks up and down a set of steps a number of times, the set 
comprising two steps up and two steps down. 
In our case the two halves of the set can be separated, to be used m the examination rooms for 
getting up on the examination benches. 
Age, weight and sex determine the number of times the examinee has to walk up 
and down the steps. This can be looked up in a table supplied by Master, and 
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the number of ascents and descents found have to be completed in 90 seconds. The 
examinee starts going up the steps by his left foot. Coming down on the other 
side, he has to tum round 180° anti-clockwise, starting by 45° on the foot reaching 
the last step down, then doing another 45° when the other foot reaches the floor, 
and 45° again when the first foot also reaches the floor. He is then ready to 
start the next ascent. When he comes down and has to turn round again, he has to 
face the same side of the room, which means that he now turns round clockwise. 
This creates a flowing series of movements and prevents dizziness. 
In order to make it possible to terminate the test in the proper time, i.e. after 
90 seconds, tables of the intermediate times have been prepared. By causing the 
examinee either to raise or to lower his rates of ascent and descent, it is possible to 
remain within one or two seconds of the 90 needed for completing the required 
number of ascents and descents. 
The author has made it his habit to ask the examinees to do a few minutes of practice on the 
steps on their first visit because he has found that some people make a hopeless muddle of the 
required technique of walking up and down. 
The step test is now carried out as follows. The examinee must not have smoked 
before the test, he must not have taken any alcohol, nor any medicine containing 
thyreoid or adrenalin compounds. While he is sitting still, his blood pressure 
and pulse rate are determined. When this has been done, the examinee walks the 
steps for 90 seconds in the manner described, whereupon he rests for two minutes 
in the chair. After these two minutes, pulse rate and blood pressure are again 
determined, but now simultaneously. This, of course, calls for the help of an 
assistant. During the step test, the assistant counts off the number of ascents aloud, 
which enables the examiner to verify the intermediate times. After the two 
minutes' rest, the assistant measures the pulse rate, while the examiner determines 
the blood pressure. 
If, after the two minutes' rest, the pulse rate does not exceed the initial value 
by ten beats per minute, and neither the systolic, nor the diastolic blood pressure 
have risen by more than 10 mm Hg, the test is considered to have remained within 
the standard limits. An appraisal of the step test will be given in the next chapter, 
but it seems appropriate to point out here that, when the step test is carried out, 
blood pressure is measured three times as a normal routine. 
The rest of the physical examination will be evident from the form. It only 
remains to be pointed out that digital rectal examination is a routine procedure 
for men. 
2.3.2.1 The inner pages 
These two pages are intended almost entirely for data supplied by persons other 
than the examiner. In order to ensure an efficient and convenient organisation of 
the examination, a loose thin red sheet of paper has been inserted into the form. 
It carries the same text as the two inside pages and has been perforated along their 
subdivisions, so that it can be torn up into a number of smaller slips that are 
sent to the various sub-departments doing the clinical tests. 
Fig.l reproduces the slip corresponding with the upper left-hand corner of the 
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red sheet. We find that this is where data concerning height (with 'normal' shoes 
on) and weight (dressed) are noted. W.G. stands for Wrist Girth and C.I. for 
Fig.l Date: 
H: 
VISUAL 
ACUITY 
acuity 
do.w.glasses 
do.after corr. 
pos.lens (S + l) 
READING 
ACUITY 
acuity 
do.w.reading specs. 
do.after corr. 
URINE prot. 
s.g. sed. 
Name: 
Payroll No : 
W: 
Long-range specs. 
habitual 
both 
eyes L 
— — 
— — 
— — 
— — 
Reading specs. 
habitual 
both eyes 
— 
— 
— 
red. BLOOD 
urob. 
W.G. 
R 
— 
— 
—. 
— 
haemoglc 
sed.rate 
Requested by: 
C.I. 
no/yes 
L 
lens — 
corr.lens — 
no/yes 
L 
lens — 
corr.lens — 
ib. 
R 
— 
— 
R 
— 
— 
Corpulence Index. The latter is calculated in an attempt to interrelate skeleton 
weight and height. The following formula is used : 
C.I. = 2 W / ( H - 100 + 4 W.G.) (MONNEROT, 1955). 
For a weight considered ideal the formula should yield the value 1. For values of 
1.2 and over, weight is considered too high, and for values of 0.8 and below 
it is considered too low. 
The slip is also used to note down the values found for visual acuity and reading 
acuity. Long range visual acuity is determined for each eye separately and for 
the two eyes together, without and with the examinee's own spectacles if he has 
them. When visual acuity is below 5/5, a check is made whether correction is 
possible and, if so, by what lens. Long range visual acuity is determined at a 
distance of five metres, using Snellen's chart under a constant and even illumination 
of 1800 lux. Reading acuity is also determined with and without the examinee's 
glasses, using a miniature Snellen chart (30-fold reduction) at a distance of 25 
to 30 cm. 
Since the clinical laboratory adjoins the rooms where the measurements just 
described are made, the same slip is used for noting down the results of the clinical 
tests. These apply to blood and morning urine. The routine blood tests comprise: 
1. determination of haemoglobin content. 
This is done photo-electrically by the cyan methaemoglobin method. Initially, the 
English standard was used, but later that of the Dutch Public Health Institute 
(Rijks Instituut voor de Volksgezondheid = R.I. V.) was adopted. Comparison of the 
values found by the two standards showed that there were no significant 
differences between them. 
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2. determination of the sedimentation rate of the erythrocytes by BURGER'S (1930) 
micromethod (average hourly rate of descent of the erythrocytes, calculated 
from readings taken every fifteen minutes). 
Morning urine is tested for: 
1. protein; 
To start with, 'albustix' is used. If the reaction is not negative, a new test is made 
with Exton and when this reaction is again not negative, the boiling test is made. 
When there is a strong reaction, the quantitative test according to Esbach is 
carried out. 
2. glucose; 
For this purpose clinistix is used. If the reaction is not negative, a renewed urine 
test is made with Benedict's reagent. 
3. urobilin; 
Tested with Schlesinger's reagent. 
4. specific weight is measured with the urometer. 
5. the sediment obtained after three minutes' centrifuging is examined under the 
microscope. 
Fig.2 reproduces the slip corresponding with the upper right-hand corner of the 
left-hand sheet. It is used for noting the results obtained from the XRP's. Four 
10 χ 10 cm2 photographs are made as a matter of routine. Two shots are taken 
from front to back, a soft one at 60 kV and a hard one at 120 kV. The other two 
are taken obliquely, one towards the examinee's left, the other towards his right 
Fig.2 Date: Name: Requested by: 
Payroll No: 
XRP (4 positions) No: 
lungs 
hili 
vascular pattern 
heart shape & size 
vascular trunk 
mobility of diaphragm 
spinal column 
skeleton 
trachea 
CODING 2. no code 
3. no significant anomaly 
4. heart anomaly ( + vasa.diaphr.) 
5. pulmonary anomaly ( + mediast.diaphr.) 
6. skeleton anomaly 
7. no comment 
8. comb. 4, 5, 6 
(both at 120 kV). In order better to be able to judge the configuration of the heart, 
the examinee is given a spoonful of barium contrast. 
The X-ray photographs are read twice, once by the pulmonologist and once by 
the policlinical cardiologist of the Medical Department. This double reading 
is not accounted for in the arrangement of the examination form, but has been 
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adhered to from the beginning in order to avoid erroneous negative readings 
as well as erroneous positive readings. 
A cross-check on a large number of readings on other material has shown that this method 
produces a negligible percentage of errors (EDENS, personal information). 
The red slip of fig.2 is used by the cardiologist. The pulmonologist receives the 
communication form currently used in the Medical Service. Later, this is stapled to 
the right-hand page, together with other loose bits (forms and letters). 
As far as the examination form is concerned, the X-ray slip is the first to mention 
the word coding. Both the cardiologist and the pulmonologist encode their findings 
on the form. 
The lower half of the left-hand page (reproduced in fig.3) is headed 'Work 
Report'. In the beginning, such a report was compiled by the Employment 
Exchange Officer of the Medical Service for every examinee before the 
examination took place. As this task soon turned out to be beyond his powers, and 
since the information supplied by the work report was found to be small in any 
case, a year's experience sufficed to limit the report to those details that were easy 
to secure via administrative channels. All that is noted down at present is : a) where 
the examinee has his work; b) his present job, with details as indicated; c) any work 
restrictions or transfer prescribed; d) sickness absence and e) sickness frequency. 
Fig.3 Information Name: Payroll No: Requested by: 
required by: (date) 
WORK REPORT Date: 
Place of employment 
a Eindhoven Elsewhere in Holland 
Belgium Other countries 
WORK RESTRICTIONS OR PRESENT FUNCTION 
TRANSFER PRESCRIBED 
с 2 = none b 1. no code 
3 = under 3 months 2. Board of Management, manager, assist.man. 
4 = over 3 months 3. dept.heads & assist. + pay scale V & up in 
5 = permanently prod.dept. & commerc. dept. 
4. graduates + pay scale V & up in devel.depts., lab. & 
administration 
d SICKNESS ABSENCE days 5. specialised training (HTS, etc.) 
(in 12 prec.full months) 6. general secondary schooling (lab.ass., etc.) 
7. foremen & ass.foremen 
e SICKNESS FREQUENCY times 8. skilled labourers 
(over same period as d) 9. unskilled 
If we now turn to the top part of the right-hand page of the insert, the left-hand 
slip (see fig.4a) is seen to be intended for 'ECG ONLY'. This refers to an 
electrocardiogram with 12 standard leads, completed, when necessary, by a vector 
cardiogram. This examination is carried out as a matter of routine for top officials, 
for persons of fifty years of age and over, and for persons below fifty at the 
request of the examiner. 
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The right-hand slip (see fig.4b) is marked 'Circulation Centre'. This refers to a 
policlinical cardiological examination by the policlinical cardiologist of the 
Medical Service. The examination of the circulation centre is not done as a matter 
of routine, although the indication margins are very liberal. 
Fig.4a 
Fig.4b 
Date of Name: 
request: Payroll No: 
ECG ONLY 
Date: 
Conclusions: 
CODING: 2. no ECG 
3. normal 
4. defect of little or no clinical importance 
5. defect of clinical importance 
6. no comment 
Date of Name: 
request: Payroll No: 
CIRCULATION CENTRE 
date: 
brief summary: 
Requested by: 
No: 
Requested by: 
No: 
DIAGNOSIS: 
CODING: 2. no examination 
3. normal 
4. defect of little or no clinical importance 
5. defect of clinical importance 
6. no comment 
The ergometry form will be found in the middle left-hand part of the sheet and is 
reproduced in fig. 5. When top officials are being examined, the ergometrie test 
is made as a matter of routine. Otherwise it is made upon request for those whose 
Master Step Test is unsatisfactory or for whom the examiner considers it indicated. 
For this test the ergometer bicycle is used. Blood pressure is measured and 
pulse rate counted, at rest and under loads of 30, 40, 60, 80, 100 and 120 watts 
respectively, and then again at rest after 1,2, 4 and 6 minutes. Each load is 
maintained for 3^ minutes. Systolic and diastolic blood pressures and pulse rates 
are noted in a diagram on a form that has been specially designed for the purpose. 
The values found are used to calculate the Heart Work Index (H.W.I.) and this 
is also noted on the form (BURGER, HARTEN, 1957). The coded ergometry slip and 
the special ergometrie diagram are returned to the examiner. 
On the right of the ergometry form one finds that for the pulmonary function 
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Fig.5 Date of Name: Requested by: 
request : Payroll No : 
ERGOMETRY Date: No: 
Conclusions: 
CODING: 2. no test 
3. normal 
4. minor defect 
5. moderate defect 
6. definite defect 
7. no comment 
(see fig.6). The rules for examining this function are the same as for making the 
ergometrie test. As a matter of routine, only the 1 and 5 second values are 
determined with the aid of the book spirograph of Lanooy. 
This is the improved portable spirograph with which experiments were made during pilot 
examination 1. 
When the examination indicates a defect, a more extensive test is made. Again, the 
coded red pulmonary function slip, together with the special form for the 
pulmonary function, is returned to the examiner. 
Requested by: ig.6 Dale of 
request : 
PULMONA 
Conclusions: 
CODING: 
RY 
2. 
3. 
4. 
5. 
6. 
7. 
FUNCTION 
no test 
normal 
minor defect 
Name: 
Payroll No : 
Date: 
moderate defect 
definite defect 
no comment 
No: 
Fig.7 CLOSER EXAMINATION AS A RESULT OF THE P.M.E. AT THE MEDICAL CENTRE 
Date: 
CLOSER EXAMINATION BY AN OUTSIDE SPECIALIST AS A RESULT OF THE 
P.M.E. AT THE MEDICAL CENTRE 
There remains, finally, the last section of the red insert (see fig.7). This is used 
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for noting down the results, or their summary, of all those tests that the examiner 
considers necessary on top of the routine or optional tests described. 
The assistant glues all red slips that have actually been used onto the master 
form, while all those that have not been used are destroyed at the conclusion of the 
examination. Thus it is possible to see at a glance what tests have been made 
and what not. 
Before entering upon a discussion of the coding form, the author prefers briefly 
to review the chronological sequence of events in order to give the reader a 
better picture of the proliferation of papers that has sprung up around the Periodic 
Medical Examination. 
At least one week before the examination date the employee to be examined 
receives the questionnaire and a letter calling him up. These are sent to him by an 
administrative officer, whom the statistical department of the Medical Service 
informs as to which persons have to be called up during the examination year. 
Each examiner informs him of day and hour at which he is going to do his weekly 
P.M.E. 
As far as possible, each family doctor examines his own patients. All examiners 
are supposed to do one examination regularly each week, but as the examinees are 
very unevenly distributed over the various family doctors, there would be gaps 
in the programme of one and an excess for that of another. The overflow from the 
family doctors can be taken care of by the industrial medical officers, for just 
as the family doctors look after their own patients as far as possible, the former 
take care of the examinees selected from the industrial departments under their 
supervision. Family doctors whose own practice does not suffice to fill their 
programme are allotted employees living outside Eindhoven. This prevents family 
doctors being confronted with patients of colleagues within their own group, so that 
upsetting either the doctor-patient relation or the spirit of good fellowship among 
colleagues is avoided. Finally, there is a physician for general duties that have 
been made to include doing several P.M.E.s a week. This, then, rounds off the 
system as a whole. Top officials, i.e. those termed Senior Staff, are usually examined 
by the directors of the Medical Service. 
Chronologically, the sequence of events is the following: The administrator 
prepares all documents. On the call-up form he notes where and when the 
examination is going to take place and who will be the examining physician. The 
call-up form and the questionnaire are sent to the employee. There are separate 
call-up forms for Senior Staff (Appendix 4) and for other employees (Appendix 5). 
The examination form, the coding form and the envelope keeping all documents 
together are marked with a serial number and some administrative data. The 
red insert is added and, for those patients that are not going to be examined by 
their own family doctor, a pre-printed letter in duplicate, addressed to the family 
doctor is enclosed (Appendix 6). One of these is marked 'Copy'. A few days before 
the examination is to take place, the envelope with the documents prepared by the 
administration is sent to the examiner. 
2.3.3 The Coding Form 
After the examination has been completed, a number of findings are coded. 
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Coding, to which several passing references have already been made, has been the 
subject of extensive discussions in the working group, to which Mr.A.van Beek, 
head of the Medical Service's statistical department, has given valuable assistance. 
After ample consideration, it was decided not to convert the data to be coded 
into a conventional mechanised punch card system. The choice made has been for 
an attribute code system that can be considered as an improved rod selection 
system. Contrary to edged punch cards, however, the cards are divided into fields in 
which codes can be punched. The use of more than one selecting rod makes 
multiple selection possible. The system has the drawback that no more than 
300 cards can be sorted at a time, but the advantage that the cards take a great deal 
of information. Had standard punched cards been used, three of them would 
have been required to code each single A.P.O. 
For the system selected, the best procedure was to note the data to be coded 
on a separate document: this gave birth to the coding form (Appendix 7). 
A second, and very difficult, question was what data to encode and what not. 
As has already been explained in the discussion of the medical history, it was 
considered too time-consuming and too costly to encode both the questionnaire and 
the supplementary medical history. As far as coding is concerned we have had, 
all through the examination, to weigh off against one another the useful result to 
be expected, the time to be spent and the expenses to be made. For every 
detail of the examination, a choice had therefore to be made anew and, by the 
nature of things, decisions were often arbitrary. It was not, for instance, considered 
desirable to go entirely without the medical history data and a few groups of 
them have been encoded. There is still no way of deciding to what extent the 
information that can be extracted from the encoding of the medical history will 
contribute to the solution of the many problems raised by Periodic Medical 
Examination. 
For the physical examination, the encoding has been limited to what could be 
measured quantitatively, and to the coding of the red slips. The fact that a number 
of administrative data had to be encoded is mentioned for the sake of 
completeness only. 
Encoding of the diagnosis has been the biggest problem. The pilot examination 
had made it clear that the yield of the examination was the only thing that could 
justify the effort and the expense of P.M.E. It is necessary, therefore, to evaluate 
this yield, and in the A.P.O. set-up this had to be done numerically. Systems of 
numerical encoding of diagnoses are already of long standing, of course: the 
'International Statistical Classification of Diseases, Injuries and Causes of Death' 
(1948) has a complete list of five-figure codes. For A.P.O. purposes, however, this 
was much too elaborate. With the encoding of our absence statistics in mind, the 
number of figures per diagnosis code has been limited to two. The code has 
been printed in a handy booklet, reproduced in Appendix 8. 
That diseases or disorders already known should be shown up again by the 
examination may be of importance to the evaluation of the method of examination 
or to the study of morbidity patterns, but as far as the yield of the examination 
is concerned it has no significance. A distinction must therefore be made between 
known diagnoses and new finds. Reproducing a known diagnosis may, nevertheless, 
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be of importance to the yield when the examination shows that either the treatment 
or the supervision of the disorder have failed. On the other hand, a new diagnosis 
may have so little significance that neither treatment nor supervision are 
considered necessary and in that case it is difficult to count it to the yield. Finally, 
the case may arise where it is impossible to decide whether the diagnosis made 
is new or already known. This situation has been labelled 'date of diagnosis 
unknown'. 
In summary, the following scheme was arrived at under the heading 'evaluation 
of the examination' ; 
2 = known diagnosis, therapy and supervision sufficient; 
3 = known diagnosis, therapy or supervision insufficient; 
4 = new diagnosis, no therapy or supervision necessary; 
5 = new diagnosis, therapy or supervision necessary ; 
6 =- date of diagnosis unknown, therapy and supervision sufficient; 
7 — date of diagnosis unknown, therapy and supervision insufficient. 
These distinctions do not, however, end all troubles, because they do not indicau 
what weight the findings carry for the person concerned. Words like important, 
fatal, significant, etc., do not really provide a way out. A fair solution was believed 
to be the bringing into play of the prognosis of the finding, without and with 
adequate therapy and/or supervision. This does not mean that the general 
prognosis is given, but that an estimate is made with regard to the person 
concerned. The following scheme was decided upon: 
2 — quo ad vitam: rapidly infaust (0 to 3 years); 
3 = quo ad vitam: slowly infaust (4 to 10 years); 
4 = quo ad validitatum: rapidly infaust (0 to 3 years); 
5 =•- quo ad validitatum: slowly infaust (4 to 10 years); 
6 =-- 3 + 4 
7 = suspect for infaust prognosis quo ad vitam; 
8 = faust with important complaints and/or theraphy desirable (supervision 
desirable) ; 
9 = faust without important complaints and/or therapy desirable (supervision 
desirable). 
The sequence of digits in the diagnosis code is now the following: the first two 
digits are for the diagnosis number, the next for the prognosis without therapy 
(and/or supervision), the fourth for the prognosis with adequate therapy (and/or 
supervision) and the final digit for the evaluation. Thus, the final result has been a 
five-digit code for classifying the yield of the examination. 
Finally, on the last page of the coding form it was decided to encode a few 
summarising data. These are: the remedial measure in general (medical, social, or a 
combination of the two), the most important measure - restrictions were again 
necessary -, those parts of the examination that contributed to detecting the most 
important measure, the clinical overall impression made by the examinee and the 
overall impression of his medical and industrial validity. 
As is always the case, one coding column has to be set aside as an escape for 
those cases that would be impossible to classify (column 114). 
The coding form has two identical columns of coding panels, separated by a 
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perforation The outer panel is used by the final encoder After terminating the 
examination, the examiner notes his code in the first column All documents are 
then put into the envelope, with the exception of a possible message to the family 
doctor. The examiner fills in the date and his initials in the stamped imprint 
provided for the purpose (see fig 8). 
Fig 8 frame and initial 
ADMINISTRATION 
examiner final encoder 
return 
further examination after 3 months 
finished finished 
initials initials. 
A number of medical officers act as final encoders, each for a group of 
examiners, and check the examination (on paper, at any rate) and the encoding. 
Purely administrative coding errors can be corrected without further discussion 
When the examination shows omissions, contradictions or interpretations that 
appear improbable, the final encoder consults the examiner on the correction of 
items that appear erroneous or improbable This is believed to be necessary because 
in a large number of examiners important differences of opinion become apparent. 
The interpolation by the final encoder makes it possible, at any rate, to attain 
some measure of uniformity. This was further enhanced by the fact that the final 
encoders kept up a regular contact during the initial period of examination 
The final encoder fills in the second column and sends all documents back to the 
administrator in the envelope, which he also dates and initials as finished The 
administrator tears off the coding strips and sends them to the statistical 
department, where the data are transferred to punched cards. X-ray photographs 
are taken out of the envelope, because they are kept in a special file. All other 
documents are put into the A.P.O file. 
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3 Evaluation of the method of examination 
3.1 General considerations 
Before an opinion can be expressed on the yield of an examination, whether 
periodic or not, and a comparison made with similar examinations, it is necessary, 
not only to describe the method followed, as has been done in Chapter 2, but 
also to characterise the group of persons examined. 
When the seventh International Congress for Gerontology met in Vienna in 
1966, ziLLi advocated standardisation of the methods of examination during the 
Fireside Conference of the section for 'Preventive Care and Periodical Health 
Examination'. It is a great drawback that the results of many investigations are 
impossible to compare and cannot be used to complement one another. Zilli is 
certainly right, therefore, but to my mind only in part. We must realise, of 
course, that the method followed must be adapted to the population to be 
examined and that there is no point in including in it any details aimed at detecting 
a disease or a disorder that one may hardly expect to find among the group 
under examination. In the Netherlands, for instance, no attention would be paid 
to chronic malaria or amoebiasis, while one could very well imagine that this would 
be considered elsewhere. This is only one example out of many that could be given. 
During the Fireside Conference mentioned the fact was critized that the 
Philips A.P.O. did not include the serological reactions for the detection of syphilis 
as a matter of routine. The plea that lues was of such rare occurrence in the group 
examined that there was no point in routine serologic examination only met with 
amazement and disbelief. There are more such fairly widely held opinions that 
certain investigations ought to be included in a P.M.E. per se. No account is 
thereby taken of the characteristics of the population to be examined. 
Many investigators do briefly indicate what people they examined, for instance 
managers and executives, or 'all personnel', etc., with a possible distinction as to 
sex, age and race, but, all in all, this does not mean a great deal. Better 
information is supplied by KOPLIN (1951), for instance, who examined nearly 2000 
women out of a poor section of the population ; 92.6 % of the examinees were 
Negresses and syphilis was found in 88.2% of them. This, of course, is a striking 
example of a case where serological reactions for the detection of syphilis could 
not have been excluded from the examination. 
It is obvious, therefore, that if we want to set up an examination scheme and 
choose our tests, we must bring the characteristics of the group to be examined into 
account. It is then of great importance to know its morbidity patterns. A search 
for rare pathological conditions does not have much sense unless such a 
condition is of paramount importance, either to the person concerned, or to his 
environment and to public health, such as open pulmonary tuberculosis. It is 
also necessary to look into the social environment of the examinees, paying 
attention not only to housing, nutrition, well-being and work environment, but also 
to the level of medical provisions that they have access to. 
Since it may be assumed that nearly all our examinees enjoy a relatively high 
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degree of prosperity, conditions of malnutrition or deficiency are hardly likely 
to occur. Easy access, free of pecuniary restraints, to the family doctor, the 
specialist and other medical services will certainly have a bearing on the yield of the 
examination. It may be postulated that the morbidity patterns, the social 
conditions and the medical provisions taken together are a determining factor in 
the set-up of the examination and in the yield to be expected. 
In my opinion, Zilli's suggestion, which had already been brought forward by 
BAKER (1956) and co-workers, needs to be supplemented by the requirement that 
the categories of people to be examined must be seen against the environment 
described, and that the method of examination must be adapted to it. 
In the A.P.O. set-up, these requirements have been accounted for to a certain 
extent. In some parts of the examination they have, however, not been met. 
Although, on the one hand, there was a good insight into the composition of the 
category to be examined, little was, on the other hand, known of the morbidity 
to be expected. At the time this objection was not made to weigh too heavily 
because the investigation was partly meant to be an experiment. 
The original intention had been to evaluate the complete investigation after ten 
years, and then to determine in retrospect whether the method selected had been 
satisfactory in all its constituents, or whether lacunae or superfluities had become 
apparent. The original plans to complete ten years of investigation have not been 
adhered to, but it has, nevertheless, been possible to gather sufficiently extensive 
data to justify an evaluation of the A.P.O. methods. Before going into this, 
it is necessary first to describe the population to which the present evaluation 
relates. 
3.2 The population examined 
Those examined may be brought under two main headings. 
3.2.1 The non-select category 
Since the Philips A.P.O. has also definitely been set up as an experiment, a research 
category has been included in the group examined. This category consists of 
persons who were 42, 47 and 52 years of age at the time of the first examination. 
All these persons have been examined again after 3 years, when they were 45, 
50 and 55 years old. Their third and last examination, which was completed in 
1970, took place when they were 48, 53 and 58 years of age. The research category 
has been extracted in a non-selective way from the entire professional population 
of Philips at Eindhoven that fell within the age groups mentioned by making 
a pick from the files of the Philips 'civil registration department' on the basis of 
tables of random numbers. Another category, the test category, has been 
chosen by the same method, to be examined only once instead of periodically, so as 
to provide an object of comparison with those examined periodically. In addition, 
all those that were 61 and 63 years of age, i.e. another non-select category, 
were also examined. 
3.2.2 The select category 
This category is composed mainly of those termed Staff or Senior Staff, 
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Table 2. Periodic Medical Examination by categories of examinees. Situation per 31/12/'67. 
Research category 
1.1 Periodic examination 
at the age of: 
42-45-48 
47-50-53 
52-55-58 
1.2 age 61 years 
age 63 years 
1.3 Test category 
2 Additional 
3 Senior Staff 
4 Staff 
initial 
number 
567 
286 
388 
1000 
1 st examination 
'60/61 '62 
61 
72 
63 
97 
'63 
47 
108 
totals, 
1st exami-
nation 
141 
— 
147 
184 
117 
245 
146 
139 
263 
106 
159 
118 
85 
343 
168 
545 
264 
371 
2nd examination 
'64 '65 '66 
totals, 
2nd exami-
nation 
3rd examination 
'67 '68 '69 
128 
— 
106 
349 
220 
— 
72 
106 
210 
153 
126 
366 
— 
— 
68 
100 
164 
110 
93 
226 
19 
209 
77 
75 
122 
502 
263 
325 
130 
119 
95 
503 
30 
60 
145 
Total No. of examinees 722 1059 1028 981 1023 1095 1082 
supplemented by small groups of individuals for whom a request for examination 
had been entered, either by themselves or by their superiors. 
Table 2 surveys the state of the examination as per 31st December, 1967. It calls 
for some comment. It is found that the test category is represented by 209 
examinees in the third column for the second examination, and by 503 in the first 
column for the third examination. Please note, however, that for these 
(209 + 503) persons it was their first examination. The original intention had been 
to examine the test category as a whole during the tenth year of the investigation, 
but this was modified in order to enable me to write the present thesis. As a 
result, there is now a reasonably large test category available. 
The sub-categories are not of interest to the evaluation of the method of 
examination to be made in this chapter. The actual number of persons examined is 
a little larger than indicated by the table. As the number of women examined has 
been relatively small, they have been left out of consideration and the evaluation 
will be limited to 5840 examinations of men. 
3.3 Evaluation of medical history data 
Chapter 2 states what medical history data have been coded (see Appendix 7) 
and why. The information the coded data can be made to yield is not of very great 
importance to the evaluation of the medical history as a whole. What can be 
done is to combine these data with the 'present diagnosis' and so arrive at an 
approximate morbidity figure for the diseases specified within the category 
examined. 
The morbidity has been calculated for tuberculosis, malignant tumours, acute 
rheumatism, nephritis, typical asthma, unmistakable stomach ulcer, unmistakable 
nephrolithiasis and chronic rheumatoid arthritis. Epilepsy has also been included, 
but since genuine epilepsy is essentially incurable, the morbidity has been 
calculated from the data under 'present diagnosis'. The figures found for the 
morbidity are reproduced in table 3. 
Since the diseases coded 'cured in the past' reappear at every A.P.O., it is 
impossible to relate the calculations to the entire group of 5840 examinations. The 
figures of table 3 have been deduced exclusively from A.P.O. No.l, which 
comprises 4180 examinations. 
Table 3. Calculated morbidity for a numi 
Tuberculosis 
Malignant tumours 
Epilepsy 
Acute rheumatism 
Nephritis 
Typical asthma 
Stomach ulcer 
Nephrolithiasis 
Chronic rheumatoid arthritis 
Cured in 
the past 
257 
41 
— 
83 
47 
45 
628 
227 
18 
oer of specified diseases 
Double Present 
mention 
67 
13 
— 
4 
3 
14 
62 
20 
4 
diagnosis 
105 
37 
21 
11 
6 
41 
104 
39 
17 
Total 
295 
65 
21 
90 
50 
72 
732 
246 
31 
Per m 
71.2 
15.9 
5.5 
21.6 
12.0 
17.3 
176.0 
59.2 
7.7 
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The meaning of the word morbidity as it has here been used calls for some 
comment. Literally, it means the frequency of diseases. What I have made it to 
mean here is not the frequency of appearance of a disease at a certain instant 
or over a brief span of time, but its frequency of appearance during the life of the 
examinees, up to and including the time of the first A.P.O., irrespective of the 
fact whether the disease had been cured in the past or not. 
Since all the diseases selected tend to return, it must be realised that it is 
possible for a certain disease to be coded both under 'diseases cured in the past' 
and under 'present diagnosis'. Such double mentions have been removed and 
deducted from the sum of the figures for 'diseases cured in the past' and 'present 
diagnosis'. 
The remaining coded medical history data relate, either to groups of disorders or 
diseases such as high blood pressure, vasosclerotic or cardiological defects 
(column 28.3), or to data which do not become apparent from the medical history 
or, if they do, are insufficiently reliable. An example of this is found in: 
dipsomaniac (column 27.4). Such a datum should follow from the supplementary 
medical history, but few examiners will frankly interrogate an examinee on this 
point, and even when they do, it remains doubtful whether an (ex-)dipsomaniac will 
answer honestly. 
Fortunately, the contribution of the medical history to the yield of the 
examination may be determined approximately by the use of column 109, numbers 
2, 5, 6 & 8. This column relates to those parts of the examination that have 
contributed to the establishment of the diagnosis leading to the most important 
remedial measure. 
The coding system would have been more exhaustive if it had been extended to 
all diagnoses, but this would have required a very large number of additional 
coding columns. In view of the large number of persons examined it may, 
nevertheless, be assumed that the choice of a single diagnosis results in little or no 
distortion of the real picture. Code 109.2 indicates that the diagnosis has been 
established from the medical history alone; code 109.5, from medical history plus 
general physical examination (including pulse rate, blood pressure and hearing); 
109.6, from medical history plus complementary physical examination (Master Step 
Test, height, corpulence index, visual acuity and, for (Senior) Staff, from the 
remaining routine examination). Other possible combinations are coded under 
109.8. 
The contribution of the medical history to the establishment of the diagnosis may 
be read from table 4. 
The table shows that the contribution of the medical history is a large one, 
although the combinations with other parts of the examination make it impossible 
to single out a separate percentage for it. The importance is given further 
relevance by table 5, which gives the complete figures for the establishment of the 
diagnosis. 
Consultation of the literature on the subject shows that investigators vary widely 
in their appreciation of the data supplied by the medical history. In the opinion 
of some of them, the medical history makes an important contribution to the 
establishment of the diagnosis, although they do not give any figures or 
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Table 4. Number and percentage of cases in which the diagnosis has been established from the 
medical history. 
Code 
109.2 (med.hist.alone) 
109.5 (med.hist. + phys.exam.) 
109.6 (med.hist. + compi.exam.) 
109.8 (combinations) 
Number 
469 
338 
70 
40 
Percentage 
18.2 
13.2 
2.7 
1.6 
Table 5. Numerical survey and interrelationship of the contributions made by various parts of the 
examination to the establishment of the most important remedial measure. 
column 110 
0 1 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 1 
Totals 1 
Legend, column 109 
2 = med.hist. 
2 
40 
19 
7 
403 
469 
3 
35 
44 
1 
1 
646 
646 
727 
column 109 
4 
1 
9 
11 
281 
302 
3 = gen.phys.ex. (incl.pulse rate, blood press., hearing) 
4 = suppl.phys.ex. (Master, height, 
(for Staff: other routine tests) 
5 = 2 + 3 
6 - 2 + 4 
7 = 3 + 4 
8 = 2 + 3 + 4 
9 =• none 
C.I., vis.ac.) 
5 
1 
17 
16 
304 
338 
6 
1 
5 
1 
1 
62 
70 
7 
7 
20 
1 
1 
91 
120 
8 
2 
4 
1 
33 
40 
9 
1 
180 
68 
5 
3521 
3773 
Legend, column 110 
2 = 
3 = 
4 = 
5 = 
6 = 
7 = 
8 = 
9 = 
rout.lab.tests 
XRP 
work report 
2 + 3 
2 + 4 
3 + 4 
2 + 3 + 4 
none 
Total 
2 
1 
291 
187 
14 
1 
1 
1 
— 
5342 
5840 
percentages - JAY (1953), FREMONT-SMITH (1953), LASHOF (1964), WRIGHT (1966) -
while the percentages given by others show quite some variation: 
MccoMBS (1953) 12% 
REVENO (1953) 50% 
нитн(1954) 6% 
ELSOM(1956) 25% 
AONZo(1965) 13% 
These large discrepancies are not as surprising as they might look at first sight, 
since the results depend to a large extent on the method of investigation followed. 
An investigator who uses only a questionnaire in combination with multiple 
screening (MCCOMBS, 1953) must expect his results to differ from those of a keen and 
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experienced investigator who personally collects the data of the medical history. 
It is not always easy to say either, whether a certain datum from the medical 
history has, all by itself, made it possible to establish the diagnosis. Table 4 leaves 
no doubt about this: the medical history has been effective in finding the 
diagnosis in combination with other parts of our examination. This shows once 
again that comparable data can be obtained only if the methods followed and 
the criteria applied are accurately defined. 
In the A.P.O., part of the medical history is supplied by the questionnaire, and 
part by the examiner's interview and it would be interesting to know the relative 
importance of each part. It is not possible, however, to determine this in 
retrospect, which seems regrettable because the question has been raised whether, 
in a P.M.E. scheme, a questionnaire could be used to arrive at some preselection. 
BERGSMA (1966) has followed such a method in carrying out an examination in 
his own practice as a general practitioner. However, he very definitely states his 
opinion that this is permissible only if the examiner is also the family doctor who 
has the data concerning a possible examinee at his disposal from his practice. 
It might be postulated that the first examination of a P.M.E. can be used as a 
record, on the basis of which the questionnaire could be used for preselection in 
subsequent examinations. In order to gain an insight into this matter, I have 
conducted two investigations. 
a) In the first investigation I scrutinised a random selection of 100 questionnaires 
relating to persons of 48 years of age and over and made a preselection on the 
basis of these questionnaires. I then compared this preselection with the results of 
the actual examination. 
b) In the second investigation I scrutinised another random selection of 100 
questionnaires relating to persons of 48 years of age and over who' had been 
examined before, and made a preselection by combining the results of their first 
examination with the questionnaire of the subsequent examination. I then again 
compared the results of this preselection with those of the actual (subsequent) 
examination. 
3.3.1 First investigation 
On the basis of the information supplied by the questionnaires I have decided 
whether I would have invited the persons concerned for a closer examination or 
not, and I have noted down what information prompted me to take such a decision. 
I found that two of the questionnaires related to persons who had left them 
blank but went through the examination all right, while one had been properly 
filled in by a person who refused subsequent examination. I also made a note of 
those persons who were under regular supervision by their family doctor or by a 
specialist. 
I came to the conclusion that I would have selected 38 persons for closer 
examination, which is 38 per cent as against Bergsma's percentage of 47.9 for men 
(the latter figure includes people that had been examined at their own request). 
After I had completed this investigation, the examination and coding forms of 
the persons concerned were put at my disposal, so that I was able to compare the 
results of the examination with my expectations. I arrived at the following. 
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Of the 38 persons selected, 22 produced a yield, and for 13 of these the yield was 
in accordance with the expectation. In addition, an unexpected diagnosis was 
made in 4 cases (more than one diagnosis per examinee). For 9 persons the 
diagnosis could not have been expected from the information supplied by the 
questionnaire. 
How, now, is the situation as regards the category of 61 persons (one person 
refused to be examined) whom I had not selected to be examined ? This category 
gave a yield in 19 cases and it is now possible to compose table 6. 
Table 6. Comparison of theoretical selection and actual results. 
First investigation. Between brackets: unexpected. 
Selection on paper + — Totals 
Result of examination 
+ 22(9) 19 41 
— 16 42 58 
Totals 38 61 99 
For the group of 61 non-selected persons I have also determined how many of 
them have produced no information at all that could have been an inducement to 
further examination. I found that, excluding the 2 questionnaires that had not 
been filled in, this was so in 18 cases. Actually, these persons were examined and 
gave a yield in 6 cases. The remaining 41 gave a yield in 13 cases. I then went 
through the questionnaire again in order to find out whether the diagnoses made 
could have been expected from the questionnaire after all and I found this possible 
in 3 cases. Keener selection would therefore have reduced the proportion of 
false negative information to about one-fourth of the original figure. 
If the selection criteria are assumed to have been determined with sufficient 
accuracy, it is found that one-third of the category of non-selected persons 
produces false negative information. 
CEDERLÖF (1966) came to the same conclusion after an examination of 336 persons who had filled 
in a questionnaire aimed at tracing angina pectoris and bronchitis. 
In my batch of 99 a yield was obtained for 41 examinees. With my method of 
pre-selection about 50% of the yield would have been lost, and for the best 
possible selection about 40 %. 
3.3.2 Second investigation 
After concluding the first investigation, I started a second on another random 
selection of 100 persons of 48 years and over who had been examined more than 
once, this time on the assumption that a first A.P.O., in combination with possible 
follow-up data, would serve as a baseline examination. The first documents put 
at my disposal were the data on the first complete examination and the available 
follow-up data, together with the questionnaire for the second A.P.O. These I used 
for a selection on the same lines as for the first investigation. 
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It so happened that I again selected 38 persons as being eligible for examination 
on the basis of the information supplied. Twenty-five of them were selected on 
the basis of the questionnaire, 11 of them on the basis of findings during the first 
A.P.O. and 2 on the basis of the combination of the two. 
The examination and coding forms were then again put at my disposal, so that I 
could check whether the selection would have been correct. I found that in 13 cases 
the yield was in agreement with my reason for selection. Four persons gave an 
unexpected yield and in 21 cases no yield was obtained. Of the group of 62 
examinees whom I had not selected, 15 yielded a disorder or a defect. For 2 out of 
these 15, closer scrutiny would after all have brought up information that could 
have had a bearing on the defect found. An ideal selection would, therefore, not 
have altered the proportions very much. Table 7 is a summary. 
Table 7. Comparison of theoretical selection and actual 
Second investigation. Between brackets: unexpected. 
Selection on paper + 
Result of examination 
+ Π (4) 
— 21 
Totals 38 
— 
15 
47 
62 
results. 
Totals 
32 
68 
100 
The ratio of the disorders found - both expected and unexpected - and missed 
is about the same (330/285 and 323/285, respectively). The conclusion is that a 
little less than half of the yield is lost, whatever method of the two is used. 
For the two batches combined I have, finally, investigated what the situation 
would have been for those examinees who were under treatment or supervision of 
their family doctor or of a specialist. Eleven examinees were under supervision of 
their family doctor, and I had selected 5 of them for examination. Three of the 
5 selected persons gave a yield, and 1 of the 6 that had not been selected. 
Twenty-nine of the examinees were under treatment or supervision of a specialist, 
and I had selected 10 of them. Five of the 10 selected persons gave a yield, 
as did 4 of the 19 that had not been selected. 
There were, finally, 4 examinees who were under treatment or supervision of both 
their family doctor and a specialist. Two of them would have been selected, of 
whom one gave a yield, while one of the non-selected persons also gave a yield. 
For this group of examinees under medical supervision the percentage selected 
is again about 38. The overall yield is 32%. Three-fifths of this yield would have 
been found by pre-selection, while two-fifths would have been lost. These figures do 
not tally entirely with those for the group as a whole, but the difference is not 
significant (binominal test: Ρ = 19%). It is only fair to state that all defects traced 
in the group 'specialist' fell outside the professional sphere of the specialists 
concerned. 
In summary, it may be concluded that there is no jutisfication in using the 
questionnaire for making a preselection, whether it is taken in combination with a 
basic previous examination or not. It is true that the number of persons to be 
28 
examined is thereby reduced by 60%, but about half the yield will be lost. Whether 
a person is under regular supervision by a family doctor or a specialist is no 
guarantee that a periodic examination will yield no results. 
Two objections may be raised against this hypothesis : 
1 the questionnaire is inadequate; 
2 the selection is no good. 
Concerning 1 : 
I do not wish to go very deeply into the merits of the questionnaire. Much care and 
time has been devoted to its compilation and it has been streamlined several times 
on the basis of the experience gained with it over the years. The task of compiling 
an improved version is much more difficult and laborious than it would seem, 
and this explains why I wish to leave it beyond the pale of this evaluation. 
Concerning 2 : 
In my hypothetical selection I twice chose 38 persons out of 100 to be examined. 
The retrospective examination of the examination forms has shown that keener 
selection might have brought the percentage of persons chosen up to something like 
41, a figure which does not differ too much from that obtained by BERGSMA (1966) 
in his selection (47.9 %). In my opinion, the conclusion that it is inadvisable 
to use the questionnaire as a basis of pre-selection remains valid. 
3.4 Evaluation of 'Consultation of the doctor postponed' 
In a periodic examination the chief interest is, of course, in its yield and this must 
therefore be determined as accurately as possible. In this connection it must be kept 
in mind that all examinees receive notice of their coming examination one or 
several weeks beforehand and this may cause them to postpone an intended 
consultation of their general practitioner or of an attending or supervising 
specialist. Under such circumstances the yield of the periodic examination might 
become, to a certain extent, fictitious. 
In order not to enhance the results of the A.P.O. unduly, question 12 of the 
questionnaire inquires whether spontaneous contact with the physician has possibly 
been postponed, either in connection with the A.P.O., or for other reasons. 
This question has been printed again - and space for an answer has been 
reserved - on the medical history page of the examination form and, finally, the 
datum is encoded in column 25 (see Appendix 7). 
It was found impossible to determine what bearing postponement has had on the 
yield from the code numbers alone; hand sorting was the sole solution. 
In the select category of Staff and Senior Staff examination takes place fairly 
regularly every two years, while those in the non-select category usually don't 
know whether they are going to have a second examination and, if they do, they 
have no idea when this is going to be. The probability of postponement is therefore 
greater in the first category than in the second and the two categories have, as a 
result, been separately evaluated. 
3.4.1 The non-select category 
In the category of non-select persons (4447 examinations), code 25.3 (postponement 
on account of A.P.O.) and code 25.4 (postponement for other or for unknown 
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reasons) have been allotted 143 times (32.10/o0). Hand-sorting showed that some 
correction of this figure was necessary. 
It has been mentioned already that the point in question is noted in three 
different places: on the questionnaire, on the examination form and on the coding 
form. These data do not tally in all cases. When they did for at least two of the 
three sources, I have assumed that there had actually been postponement. When 
the coding form was the only one to note postponement, I have put this down as a 
coding error. This happened in five cases (3.5%), which represents a considerably 
higher percentage of coding errors than that found in a previous case. However, 
the number of forms checked is not large and, moreover, as I know from my own 
experience as a final encoder, the examiners are mostly not very interested in 
this point, so that errors may slip through more easily. A punching error was 
found once. 
What are left, therefore, are 137 cases of postponement, 113 of them in 
connection with the A.P.O. and 24 for other or unknown reasons. One does, of 
course, wonder at times why somebody with a complaint does not go to see the 
doctor. Although this question has not been put explicitly, some of the examinees 
have given their reasons for this, and a few examiners have gone further into 
it and have noted the corresponding data. I am able to offer the following 
selection: illness, wife's illness, doctor ill or on holiday, fear of having to go to 
hospital, fear of something serious being found, no time, and 'it will pass 
all-right'. 
As far as the yield of the A.P.O. is concerned, those who admitted to have 
postponed consulting the doctor but gave no yield are of no interest. They 
numbered 59, 50 of them on account of the A.P.O. and 9 for other reasons. 
One may wonder, of course, why somebody who postponed seeing the doctor 
about an ailment should give no yield. However, as I said before, the minor 
ailments were deliberately left alone in the A.P.O. 
There is now a residue of 63 (reason A.P.O.) and 15 (other reasons) examinations, 
respectively, whose yield might be fictitious. This is not necessarily always so, 
and certainly not if the complaint for which the examinee was to have seen the 
doctor has no connection whatever with the yield obtained. This was found to 
apply in a number of cases: 
Complaint Yield 
afraid of being taken to hospital, (known) ulcer 
complaints adiposity 
feels miserable small hernia, poor visual acuity 
obstipation bad teeth 
anginous complaints (known) pyuria 
white spots on nails, believes to be sclerotic adiposity 
unsuccessful treatment of malum coxae angina pectoris 
Since the material gathered does not in all cases make it possible to sort out 
whether the postponement would have affected the yield or not, I believe a mental 
note should be made of deducting these 78 examinations from the yield. Table 8 
further clarifies the picture by giving the prognosis without therapy and the 
evaluation of the examination. 
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Table 8. Yield for a number of non-select examinees who had postponed consulting the doctor, 
classified according to prognosis and to evaluation of the examination. 
Prognosis 2 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
3 
4 
5 
6 
7 
8 
9 
1 
3 
3 
15 
— 
13 
60 
4 
eva 
— 
— 
1 
7 
— 
2 
16 
1 
uation 3 evaluation 5 
1 
3 
2 
8 
— 
10 
43 
3 
evaluation 7 
— 
— 
— 
— 
— 
1 
1 
— 
The sum of the numbers of diagnoses calling for a therapy does not tally with the 
number of examinations because in several cases more than one disorder was found 
per examinee. What the table does show is that about 60% of the yield has 
to do with minor discomforts (prognosis 8, without therapy) and that some 40 % 
relate to more serious cases. This distribution is in accordance with that of the total 
yield. The remaining numbers are too small to permit of drawing a conclusion 
from their comparison. 
3.4.2 The select category 
In the select category there were 1159 examinations and 67 cases of postponement 
(ST.S'/o,, as against 32.10/00 for the non-select category) were encoded. In 53 cases 
the A.P.O. caused the postponement and in 14 cases there were other reasons. 
Three of the examination forms relating to these cases were no longer to be 
found when I started hand-sorting and one of them appeared to relate to a female. 
I found four coding errors and one punching error. I was thus left with 58 forms 
that were capable of being evaluated. The A.P.O. was given as the reason for 
postponement in 49 cases, and other reasons were given in the remaining 9 cases. 
In an attempt to estimate the effect on the yield, those cases where no therapy 
(or supervision) was called for may safely be deducted. There were 12 of these. 
There remain 46 examinations that might have to be excluded from the yield. 
Their relative importance may be gathered from table 9, which classifies them 
Table 9. Yield for a number of select examinees who had postponed consulting the doctor, 
classified according to prognosis and to evaluation of the examination. 
Prognosis 2 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
3 
4 
5 
6 
7 
8 
9 
1 
1 
— 
3 
— 
12 
66 
1 
Evaluation 3 
1 
8 
27 
Evaluation 5 
4 
39 
1 
ЗІ 
according to prognosis without therapy and to evaluation of the examination. 
The ratio of the diagnoses that relate exclusively to the examinee's comfort, to 
those leading to a more serious prognosis differs from that for the non-select 
category. In the select category the percentage of more serious disorders is lower, 
i.e. 20. 
In order to give numerical expression to the maximum effect that postponement 
could have on the return, I have to give the definition of the Return Index. 
From the beginning the annual reports on the A.P.O. have obtained this index 
by dividing the number of diagnosed diseases that called for therapy (or supervision) 
by the total number of examinations. 
From the data given it was calculated that the Return Index would drop by 
a maximum of 3.1 % on account of postponement. As table 10 shows, the 
contributions of the two categories differ greatly. 
Table 10. Percentage reduction in return on account of postponement 
Prognosis < 8 non-select select 
0.79 1.46 
Prognosis > 8 1.30 5.69 
Totals 2.09 7.15 
It is found that for the select category, prognosis 8 in particular has a 
disproportionate effect on the data, so that, if the total return were to be reduced 
by 3.1 %, the effect of postponement would be overestimated. 
3.5 Evaluation of the physical examination 
The statistical material available does not permit judgement on the merits of all 
details of the physical examination. Tables of the coded data have been compiled 
and those findings that were interpreted as abnormal were correlated with the 
diagnoses made. 
By sorting all data coded under 109.3 (diagnosis established from the physical 
examination) by hand and combining these data with the corresponding diagnoses, 
it has further been possible to establish what detail of the physical examination 
made the diagnosis possible. 
Code 109.3 appears 700 times for the group of 5840 examinees. In order to find 
out from what parts of the physical examination the final diagnosis set off, I have 
subdivided it as follows: 
Inspection 
Palpation 
Percussion and auscultation 
Blood pressure measurement 
Rectal examination 
Examination of ear and hearing 
Neurological examination 
It is obvious that these divisions cannot always be rigidly maintained. Measurement 
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of blood pressure and neurological examination raise no trouble, but the other 
divisions do. I shall illustrate this by a few examples. 
a) Hydrocele is given as the diagnosis. Under the heading 'genitals, herniae' of the 
examination form there is noted: hydrocele on the left. How has the diagnosis been 
reached, by inspection or by palpation ? 
b) Under 'lungs' there is mention of: reduced breath sounds and low position 
of the diaphragm. How was the diagnosis reached, by auscultation or by 
percussion ? 
After having surveyed the field, 1 felt justified in grouping percussion and 
auscultation together under one heading, and the more so since percussion as a sole 
item only came up four times (enlarged heart: three times, retrosternal struma: 
once). 
The combination of inspection and palpation appeared much more frequently, 
mostly in relation to herniae, which were rather numerous. Palpation, however, is 
ultimately decisive in a hernia examination and I have, therefore, brought these 
cases under the heading: palpation. 
The heading 'rectal examination' has definitely not been limited to digital rectal 
examination, but has also been made to include inspection. This avoided 
difficulties of delimitation. 
Although hand-sorting and scrutinising 700 examination forms took very much 
of my time, I am glad to have done it, because it threw light on a few facets 
that would have remained in the dark if we had looked at code numbers only. 
In the results obtained by a large team of examiners there is always quite some 
divergence and in the A.P.O. set-up an attempt has therefore been made to 
smooth out the ripples by bringing in a final encoder. This, of course, does not 
mean standardisation, but it was felt that it would make it possible to bring down 
the coding errors to a minimum. My sorting of 700 forms by hand may be 
considered as a sampling test for this error. In this batch I found 37 coding errors 
of various kinds. They will be referred to at various places in the text that follows. 
A second point of interest that came out of my hand-sorting may be put in 
the form of a question: to what extent might a certain detail of the routine 
examination make another superfluous? Is there any sense, for instance, in 
percussing the boundaries of the heart when we believe that taking X.R.P.s in four 
positions, while the oesophagus is filled with barium contrast, provides more 
reliable information? Or percussions of the lungs, for that matter? From what has 
already been said about percussion, I feel justified in concluding that percussion 
of the thorax may safely be left out altogether as long as the thorax is carefully 
X-rayed. 
Adiposity (and emaciation, respectively) raises a more difficult problem. One is 
struck by the fact that adiposity is stated to have been diagnosed 100 times 
(excessive leanness once) as a result of physical examination, i.e. by inspection of 
the undressed patient, possibly combined with an estimate of the layer of 
subcutaneous fat by palpation. If it may be assumed that the determination of the 
corpulence index yields reliable information — I shall further go into this in the 
paragraph on the tests — it is certainly surprising that the physical examination 
has so often been given as the source of the diagnosis. What might have been the 
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reason for choosing code 109.3 (general physical examination) instead of code 109.4 
(Master, height, corpulence index, visual acuity)? 
In order to gain an insight into this problem, I have noted down the corpulence 
indices for all cases of adiposity coded under 109.3, and grouped them together 
in table 11. 
Table 11. 
Sub-code 
4 
5 
6 
7 
8 
9 
Cases of adiposity detected by physical 
Corpulence Index 
0.95 to 1.02 
1.03 to 1.10 
1.11 to 1.18 
1.19 to 1.26 
1.27 to 1.34 
1.35 and over 
examination. 
Number of cases 
1 
3 
30 
46 
14 
7 
In the extreme cases (corpulence indices 4, 8 & 9) it may safely be assumed that 
it is easy for the examiner to see that the examinee is either too fat or too thin. 
For the indices 5 and 6 it cannot be said that the figures indicate excessive 
adiposity : excess weight is less than 20 %. Here, however, the rest of the examinee's 
pathology comes into play and may make a reduction in weight desirable. Even 
corpulence index 7 (excess weight 19 to 26%) may be viewed from this angle, but in 
these cases it is plausible than an arbitrary choice can be made between codes 
109.3 and 109.4. 
Although the corpulence index is a parameter for a probable absolute 
overweight situation, it may not be valid as far as the therapeutical consequences 
are concerned. For a relative overweight situation one cannot, in my opinion, 
leave out inspection. 
After this digression wc may well return to the evaluation of the part of the 
physical examination that the examiner does himself. It is found that detection is 
distributed over the various headings as shown in table 12. 
Table 12. List of 663 diagnoses (700 minus 37 coding errors) established by physical examination. 
Inspection 
Palpation 
Percussion and auscultation 
Blood pressure measurement 
Rectal examination 
Ear and hearing 
Neurological exammation 
256 
70 
39 
192 
77 
28 
1 
The very low yield of the neurological examination is rather striking. It seems 
legitimate, therefore, to drop this as a routine examination (please note the 
restriction that this applies to the periodic examination of a population such as we 
are considering). 
By our method, only the diagnosis leading up to the most important remedial 
measure is encoded and the information given by the above figures is, therefore, 
limited. Let me give an example. Suppose that in a given examinee high blood 
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pressure and haemorrhoids are found If the haemorrhoids cause a rectal carcinoma 
to be discovered, then rectal examination has led up to the most important 
remedial measure, but if it is haemorrhoids pure and simple, high blood pressure is 
the most important diagnosis, established by the blood pressure measurement The 
methods by which the various diseases are traced interact in many ways and this 
influences the quantitative picture However, I shall not go into this any further. 
It remains important nevertheless to have a closer look at the headings 
inspection, palpation, percussion and auscultation, and rectal examination in order 
to decide what can be traced by these routine methods of examination The 
headings measurement of blood pressure and examination of ear and hearing are 
so narrowly limited to a few aspects that further subdivision does not seem to be 
of any interest 
3 5 ι Inspection 
Inspection is given 256 times as the source of the diagnosis, of which 100 cases 
related to overweight and one to emaciation, as already stated The 155 remaining 
sources are spread over a large number of diagnoses, which can, however, 
definitely be brought together in groups For instance, defects of the teeth and of 
the mouth cavity have been noted 49 times, varices 26 times, orthopaedic defects 
27 times, defects of the skin or of sub-cutaneous tissues 50 times Concerning 
the latter item, carcinoma of the skin was discovered 3 times and a benign (or 
seemingly benign) tumour (strongly pigmented moles or fibromata) 13 times The 
remaining skin defects were cases of eczema, dcrmatomycosis & bacterial infection. 
Although there is little to feel upset about among these diagnoses, it must be 
realised nevertheless that treatment oi supervision was considered necessary for all 
of these disorders This carries the more weight because the selection of the 
most important remedial measure has relegated these diagnoses to a position of 
lesser quantitative importance It must be concluded, therefore, that inspection of 
the undressed examinee is an indispensable detail of the examination 
3 5.2 Palpation 
The yield (70) of this method of examination is also simple to classify Half the 
number of cases refer to a hernia (25) or a hydrocele (10) Palpation of the 
peripheral artenes of the legs provides anothci clearly distinguishable group 
vasosclerotic processes required treatment in 10 cases The remainder of the 
19 diagnoses is split up into small groups struma was detected by palpation 3 
times, palpation of the radial artery led to the detection of arhythmia in 9 cases, a 
pathological condition of the liver or the gall-bladder was traced 10 times and 
in one case an enlarged lymphatic gland caused a malignant process to be detected. 
To complete the list, an arthrosis deformans of the knee was traced by palpation 
once and a benign abdominal tumour again once 
The fact that an enlarged spleen was not found once may cause some wonder, 
but in the actual findings there is nothing surprising 
3.5.3 Percussion and auscultation 
Defects of the heart and of the lungs can, as a rule, be traced by tapping and 
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listening, This is indeed how all but one (a case of retrosternal struma) of the 
39 diagnoses in this category were reached. As far as the lungs are concerned, 
bronchitis and/or emphysema were found 29 times. Heart auscultation yielded 
6 valve defects and percussion 3 cases of an enlarged heart. The latter yield in 
particular may seem very low, but it must be realised that the XRP has often 
already been taken before the actual examination and that, even if the sequence is 
reversed, the examiner may not pay too much attention to percussion of the heart 
because he knows that the X-ray examination produces much more reliable 
information. 
3.5.4 Rectal examination 
The yield of 17 diagnoses includes 60 disorders of the prostate, one of which was a 
carcinoma, one a prostatitis and the rest hypertrophic prostates. The remaining 
diagnoses concerned: 
haemorrhoids 8 cases 
polypi 4 „ 
prolapsus recti 2 „ 
fissura ani 1 case 
perianal eczema 1 „ 
oxyuriasis 1 „ 
The question remains to be answered whether rectal examination, combined with 
the other tests, suffices to trace all pathological conditions in this area. This 
point will be taken up again later. 
The figures given so far do not give us an insight into the quantitative 
importance of the yield of the physical examination. This can be gained by 
comparing these figures with the total yield in a number of suitably chosen 
diagnoses. The latter include disorders of the skin, herniae, disorders of the mouth 
cavity, do. of the peripheral arteries, arhythmias and hypertrophia of the prostate. 
disorders of the skin 64 (50) 
herniae 44 (35) 
disorders of the mouth cavity 87 (49) 
disorders of the peripheral arteries 54 (10) 
arhythmias 31 ( 9) 
hypertrophia of the prostate 103 (58) 
The first column of figures relates to the total number of new diagnoses made, the second to the 
total number of new diagnoses coded under 109.3, which gives only the most important new 
diagnosis per examinee 
Investigators vary considerably m their appreciation of the physical examination 
and the medical history alike. This is no doubt due in part to the differences in the 
method of examination. 
When the stress is mainly on multiple screening, there is no doubt that physical 
examination will contribute practically nothing to the tracing of diseases. If, on 
the contrary, physical examination is carried out during a clinical observation of a 
few days, such as reported by MALLERY (1956), for instance, the situation 
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changes greatly. Although this author does not give separate figures for the relative 
contribution of the physical examination to the tracing of diseases, it may 
safely be assumed, from this statement that the 'tests' contributed 12.4 per cent, 
that physical examination has played an important part. 
Percentages given by others diverge considerably : 
MCCOMBS(1953) 39% 
ELSOM(1956) 53% 
FRANCO (1956) 22% 
нитн(1954) 78% 
AONZO(1965) 52% 
Quite apart from the importance that must be attached to a close personal 
contact between the examiner and the examinee, my conclusion tallies with that of 
other investigators, that physical examination cannot be omitted from periodic 
medical examination. 
Evaluation of the tests 
Introduction 
In an evaluation of tests for periodic medical examination one must distinguish 
between those that have been included in the routine programme of examinations 
and those that have not, but whose inclusion is open to discussion. 
All examinations that have been included in our A.P.O. as a matter of routine 
are to be found on the examination form (Appendix 3). They will be reviewed in 
the pages that follow. 
In an attempt to arrive at an opinion on a programme of examinations it is not 
sufficient to evaluate that which has been done, but it is also necessary to 
evaluate what has not been done. This means that it is necessary to know whether 
leaving certain tests out of the routine programme of examinations might not be the 
cause of missing a number of disorders, either asymptomatic or near-asymptomatic, 
that are of importance to the examinee. The importance and frequency of 
occurrence of the diagnoses possibly missed determine whether an adequate test 
has to be added to the routine programme or not; in this connection the 
feasibility of carrying out the test as a matter of routine is a co-determinant factor. 
As mentioned earlier in this chapter, routine serological reactions for the 
detection of syphilis have been excluded from our programme of examinations 
because this disease is of exceedingly rare occurrence. 
In view of publications from other sources, the following routine examinations 
should be considered in relation to our A.P.O. population: 
1. screening for glaucoma, which comes down to the introduction of tonometry; 
2. a better method than digital rectal examination for the detection of rectal 
carcinoma, which comes down to the introduction of rectoscopy ; 
3. an investigation into the occurrence of malignant or benign disorders of the 
digestive tract, which comes down to its being X-rayed as a matter of routine; 
4. more extensive biochemical blood tests, in particular the determination of the 
cholesterol content, of the glucose content and of the creatinine content of the 
blood serum. 
Just as much as the yield of the tests that have been made constitutes a measure 
37 
of the necessity or the desirability of maintaining these tests in the routine 
programme or not, the number of 'misses' can be an indication as to whether one 
or more of the methods of examination just mentioned ought to be added to our 
routine programme. 
Repeated examination can, of course, give an impression of the number of 
diagnoses missed. The word 'impression' has been used on purpose, because the 
interval of two to three years between examinations might either be too long or too 
short to give us the exact figures. This may be illustrated by an example. For one 
of the examinees no need for a therapy was traced during A.P.O. I, but A.P.O. II 
revealed that a good year after the first examination he had been operated 
on for a colon carcinoma. Has this been a missed diagnosis, or has the process 
developed only after the first examination? On the other hand, a disease can 
remain asymptomatic for such a long time, as it is said, for instance, of wide angle 
glaucoma, that the intervals, or the sum of the intervals, respectively, might be 
too short. All that can be done, therefore, is to remain contented with an 
impression. 
In the pages that follow, the tests as included in the routine programme will 
first be critically examined to the extent that this appears useful and necessary. 
Then the tests mentioned above, that were excluded from the routine programme, 
will be discussed in so far as this has not already been done in the first section. 
The routine programme included the following tests: 
- blood pressurement ; 
- the Master Two Step Test; 
- the determination of the corpulence index; 
- the determination of visual acuity; 
- urinanalysis; 
- blood tests; 
- X-ray photography; 
- the electrocardiogram. 
3.6.2 Blood pressure measurement 
Everybody will undoubtedly agree that Periodic Medical Examination must of 
necessity include blood pressure measurement. We also know quite well that 
diseases causing high blood pressure can be asymptomatic in their initial stages. 
I have no intention, therefore, of using the material gathered for proving that blood 
pressure measurement is meaningful. For one thing, it would immediately bring me 
into difficulties for, to do this, I would have to establish the correlation between 
the coded values of measured blood pressure and the diagnoses made. Since 
increased blood pressure can be brought under various headings, this would mean 
an enormous amount of work. This, in itself, would not be an insuperable task, 
but there is a more serious difficulty : there is no generally accepted standard as to 
what must be considered increased blood pressure and what blood pressure can 
still be called normal. 
Publications either give rather widely diverging values, or the matter is 
conveniently ignored, D'ALONZO (1955), for instance, in his very extensive survey of 
27,718 people examined, publishes a table of blood pressures measured, but the 
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diagnosis: hypertension, is missing. Others, like BURR (1960), for instance, who 
examined 1458 persons, mention hypertension, but do not give their standard. 
Others again do give it: WRIGHT (1966) states that for people of up to forty years of 
age the maximum permissible diastolic blood pressure is 90 mm Hg, for people of 
over forty, 96 mm Hg, while 160/95 is a general maximum. ANDERSON (1966) 
gives 195/100 as the limit for male persons between sixty and seventy, while LOGAN 
(1963) gives a diastolic limit of 100 mm Hg for people of over forty. The 
PULHEEM medical system of the British Army gives 170/100 mm Hg as the limit. 
In my opinion, MULLER (1966) is right in suggesting that no absolute standards 
can be given to define hypertension, while VOÛTE (1968) is somewhat non-committal 
in proposing (155-175)/(100-110) as a limit for 'slight hypertension'. 
For the A.P.O. a limit of 160/100 mm Hg was suggested, without being binding 
to the examiners. Whether an examiner wishes to establish the diagnosis 
hypertension or not is left to his own discretion and there is, therefore, no uniform 
correlation between blood pressure measurement and this diagnosis. 
Although there is every reason, therefore, not to go into an evaluation of the 
blood pressure measurement, it would be a pity to consign our findings to limbo. 
In reporting on them, it seems expedient to start by recalling that the 
measurements have all been made with the aid of a mercury pressure gauge, with 
the patient seated. Every measurement was taken at least three times and the 
lowest values have been encoded. 
The value of the blood pressure measured is, of course, affected by many factors, 
but the examinee's age is of such eminent importance that I have chosen to 
list three groups of systolic blood pressures and four groups of diastolic blood 
pressures against five-year age groups for each of our three A.P.O.s (see tables 13 
to 18, incl.). For A.P.O. Ill, the numbers per five-year age group are too small 
and there would be no sense in calculating percentages. Just to be complete: 
tables 15 and 18 give absolute numbers only. 
Inspection of tables 13 to 18 inclusive confirms the well-known fact that both the 
systolic and the diastolic blood pressure rise with age. This is not, of course, 
Table 13. Systolic blood pressure listed against five-year age groups. A.P.O. 1 
systolic 
Klnnrl 
pressure 30/34 35/39 
unknown — — 
up to 150 19 76 94% 
155/190 — 4 5% 
195 & over — 1 1 % 
Totals 19 81 
40/44 
638 93.5% 
42 6.2% 
2 0.3% 
682 
age 
45/49 
1 
502 89.4% 
57 10.1% 
3 0.5% 
563 
50/54 
442 87.5% 
57 11.2% 
7 1.3% 
506 
55/59 
192 80.3% 
44 18.4% 
3 1.3% 
239 
60/64 
2 
1530 
482 
54 
2068 
74.3% 
23.2% 
2.5% 
Totals 
3 
3399 
686 
70 
4159 
what is necessary to demonstrate over again. What is wanted is to find out, by 
separate tabulation of the data of each A.P.O., is whether the therapeutic 
consequences of the first examination show any influence on the results of the 
second. As I pointed out before, the number of persons examined during A.P.O.III 
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Table 14. Systolic blood pressure listed against five-year age groups. A.P.O. II 
systolic 
blood 
pressure 30/34 35/39 
age 
40/44 45/59 50/54 55/59 60/64 
Table 15. Systolic blood pressure listed against five-year age groups. A.P.O. HI. 
Totals 
unknown — 
up to 150 1 
155/190 — 
195 & over — 
Totals 1 
7 
1 
8 
97 
2 
99 
98% 
2% 
494 
29 
4 
527 
93.7% 
5.5% 
0.8% 
1 
266 
31 
3 
301 
88.7% 
10.3% 
1% 
272 
52 
7 
331 
81.9% 
15.7% 
2.4% 
158 
41 
6 
205 
77.1% 
20% 
2.9% 
1 
1295 
156 
20 
1472 
systolic blood a 6 e 
pressure 30/34" 35/3~9 40/44 45/49 50/54 55/59 60/64 Totals 
unknown — 
up to 150 — 
150-190 — 
190 & over — 
Totals — 
79 
7 
32 
5 
86 37 
62 
17 
79 
4 178 
2 31 
1 1 
210 
Table 16. Diastolic blood pressure listed against five-year groups. A.P.O. I 
diastolic uge 
pressure 30/34 35/39 40/44 
unknown — — — 
up to 95 18 74 91.8% 636 93.3% 
100/110 1 7 8.2% 42 6.2% 
115/125 — — 3 0.4% 
130 & over— — 1 0.1% 
45/49 
1 
510 90.7% 
45 8% 
6 1.1% 
1 0.2% 
50/54 
1 
457 90.5% 
42 8.3% 
6 1.2% 
— 
55/59 
203 84.9% 
31 13% 
3 1.3% 
2 0.8% 
60/64 
2 
1733 84% 
309 14.9% 
17 0.8% 
7 0.3% 
Totals 
4 
3631 
477 
35 
11 
Totals 19 81 682 563 506 239 2068 4158 
Table 17. Diastolic blood pressure listed against five-year age groups. A.P.O. II 
diastolic 
blood 
pressure 
unknown 
up to 95 
100/110 
115/110 
130 &over 
Totals 
30/34 35/39 
1 7 
— 1 
— — 
1 8 
40/44 
96 9.7% 
3 3% 
— 
— 
99 
age 
45/49 
486 92.2% 
35 6.6% 
4 0.8% 
2 0.4% 
527 
50/54 
286 89% 
30 10% 
3 1% 
— 
319 
55/59 
283 84.9% 
42 12.7% 
6 1.8% 
— 
331 
60/64 
175 85.3% 
26 12.7% 
3 1.5% 
1 0. 5% 
205 
Totals 
, 
1316 
137 
16 
3 
1472 
40 
Table 18. Diastolic blood pressure listed against five-year age groups. A.P.O. III. 
diastolic blood 
pressure 
unknown 
up to 95 
100/110 
115/125 
130 &over 
Totals 
30/34 
— 
— 
— 
— 
— 
35/39 
— 
— 
— 
— 
— 
40/44 
1 
— 
— 
— 
1 
age 
45/49 
81 
5 
— 
— 
86 
50/54 
35 
2 
— 
— 
37 
55/59 
67 
12 
— 
— 
79 
60/64 
4 
3 
— 
— 
7 
Totals 
188 
22 
— 
— 
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has been too small to permit of any conclusion and I therefore have to limit 
myself to A.P.O. I and A.P.O. II. 
It is, in fact, found that, as far as the systolic blood pressure is concerned, the 
yield in all five-year age groups is significantly lower for A.P.O. II than for 
A.P.O. I (%2 test: Ρ = 1.2%). The same applies to the diastolic blood pressure for 
all age groups except for the group from 50 to 54 years of age. On the whole, 
however, the drop is not significant (χ2 test : Ρ = 3 %). 
In order further to establish the influence of successive A.P.O.s on one another 
I have, in table 19, listed all cases where the systolic and diastolic blood pressures 
measured were either equal to, or higher than 155 and 100 mm Hg, respectively, 
against five-year age groups for the three A.P.O.s. 
It is found that in A.P.O. I, 8.8 % of the examinees have a blood pressure above 
the limit, while for A.P.O. II this is 6.5%. The difference is significant (binominal 
test: Ρ = 0.3%). 
Although there is no significant drop as far as the diastolic blood pressure is 
concerned, the significant drop for the systolic blood pressures and for the 
blood pressures equal to or exceeding 150/100 mm Hg make it permissible to 
assume that the therapy applied after A.P.O. I has had a notable influence. 
Table 19. Blood pressures of at least 150/100, listed against five-years age group for the three 
A.P.O.s. 
age group 
30/34 
35/39 
40/44 
45/49 
50/54 
55/59 
60/64 
Totals 
A.P.O. I 
— 
2 
22 
33 
34 
30 
244 
365 
A.P.O. II 
— 
1 
1 
19 
23 
29 
22 
95 
A.P.O. 
— 
— 
— 
1 
2 
8 
3 
14 
III Totals 
— 
3 
23 
53 
59 
67 
269 
474 
3.6.3 The Master Two Step Test 
As I explained in chapter 2, there was, when the A.P.O. principles were being 
worked out, quite some interest in functional examination and hence a simple test 
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was looked for. The 'normal' Master Two Step Test (MASTER, 1935) was selected 
for the standard routine examination, while Staff and Senior Staff would pass the 
ergometer bicycle test as a matter of routine. As a check on the Master, Test, 
the ergometer bicycle test would be applied whenever the former would yield 
anormal results. For the purpose of evaluation the results of the Master Two Step 
Test (see table 20) will first be tabulated. 
Table 20. Classification of results of the Master Two Steps Test. 
unknown 
no code 
normal 
pulse rate too high 
blood pressure too high 
both too high 
other pathology 
lighter test on medical grounds • 
lighter test on medical grounds 
no test on medical grounds 
Totals 
— normal 
sub-
code 
0 
1 
2 
3 
4 
5 
6 
7 
— pathological 8 
9 
APO I 
381 
19 
2640 
81 
215 
36 
29 
23 
5 
729 
4158 
APO II 
195 
7 
945 
13 
48 
4 
12 
4 
— 
235 
1472 
APO III 
31 
2 
123 
6 
6 
2 
— 
— 
— 
40 
210 
Totals 
607 
28 
3717 
100 
269 
42 
41 
27 
5 
1004 
5840 
The first thing that strikes one in Table 20 is the large number of cases for 
which the results have been encoded as 'unknown'. It must be realised, however, 
that Staff and Senior Staff did not undergo the Step Test and that, for them, the 
results have been encoded as 'unknown'. The second thing to be noted is the 
large number of cases encoded under No.9: no test on medical grounds. The 
percentage of such cases is about the same for all three A.P.O.s: 17.8%, 16% and 
19%, respectively, and 17.2% on the average. One cannot help asking why the 
percentage of people for whom the exercise test was considered inadvisable should 
be as high as that. Practical experience has shown that this test, simple as it is, 
confuses simple-minded and nervous people to such an extent that they do not make 
head or tail of it. This medical (?) reason has also fairly often caused the 
test to be dropped. 
Similar difficulties were also encountered now and then with the ergometer 
bicycle test: 'the examinee is next to dropping off the bicycle', 'he has never been 
on a bicycle before'. 
If 'unknown', 'no code', 'normal on lighter test' and 'no test on medical grounds' 
are taken together, 4383 tests are found not to have produced abnormal 
values. The results of the remaining 1457 tests (24.9%) might then imply a 
pathological condition. The agreement had been that an abnormal Master Step 
Test should be followed by an ergometer bicycle test. Table 21 shows that the 
examiners have not kept this agreement very well, i.e. in 64 % of all cases. All that 
is left are 162 Step Tests that permit comparison with the Ergometer bicycle Test. 
For the 24 Step Tests that gave too high a pulse rate as the deviation, the 
ergometer test gave a slight deviation from the standard in four cases, a moderate 
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Table 21. Relation between Master Two Step and Ergomaster Bicycle tests. 
Ergometer codes 
unknown 
no code 
no test 
normal 
slight deviations 
moderate deviations 
strong deviations 
no comment 
Totals 
0 
1 
2 
3 
4 
5 
6 
7 
3 
— 
76 
17 
3 
3 
1 
— 
100 
4 
1 
153 
65 
26 
20 
1 
3 
269 
Master Test 
5 
— 
24 
6 
8 
3 
— 
1 
42 
6 
— 
37 
4 
— 
— 
— 
— 
41 
8 
— 
4 
1 
— 
— 
— 
— 
5 
Totals 
1 
294 
93 
37 
26 
2 
4 
457 
deviation in three cases and a strong deviation in one case. Insufficient restoration 
of blood pressure on 115 Step Tests gave 26 slight deviations, 20 moderate 
deviations, 1 strong deviation and 3 'no comments' in the ergometer bicycle test. 
For 18 Step Tests that gave deviations of both the pulse rate and the blood 
pressure, the ergometer bicycle test gave slight deviations in 8 cases, moderate 
deviations in 3 cases and 'no comment' in one case. Nothing came out of the 
remainder of these cases. 
It is found, therefore, that the ergometer bicycle test, by comparison with 162 
cases in which the Step Test gave a deviation from standard, showed such a 
deviation in 65 cases (40 %). This justifies drawing the conclusion that the Master 
Two Step Exercise Test is unsuitable as a screening test for a periodic medical 
examination such as the A.P.O., because it produces too high a percentage of false 
positive results. 
An evaluation of the results of the ergometer bicycle tests, part of which were 
passed as a matter of routine by Staff and Senior Staff, and part on the indication 
provided by the Master Step Test, gives an extremely low yield in the sense of 
tracing pathological conditions. This evaluation on the basis of the A.P.O. 
material has been made in an internal report, but does not fit into the framework 
of the present thesis. 
3.6.4 The Corpulence Index 
As mentioned in Chapter I, the following formula has been used in judging 
body-weight : 
C.I. = 2 W / ( H - 100 + 4 W.G.) (MONNEROT, 1955), 
where C.I. = Corpulence Index, W = weight, H = height and W.G. = wrist girth. 
The working assumption has been that an index of 1.20 and over is a sign of 
an evident overweight situation, which in practice comes down to evident 
adiposity. Over the years some doubt has gradually arisen on the usefulness of this 
index. Sporadically there have been cases of people that gave a very high index 
but were in no way adipose. All of them were strongly muscular men of very 
pronounced pyknic build. 
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In the discussion of the physical examination it has already been pointed out that 
the evaluation of the corpulence index as a useful measure of obesity gives 
rise to difficulties. It is generally known that life insurance companies attach great 
importance to corpulence, or rather to non-corpulence. Although excessive 
corpulence is commonly assumed to be an unfavourable factor in relation with the 
expectation of death and in relation with invalidity, the reader must, in the 
framework of the present paragraph, be reminded of the findings of VOÛTE (1968), 
who was unable to establish any excess death rate as a result of the combination 
of hypertension and overweight. 
In their 1959 Statistical Bulletin, the Metropolitan Life Insurance Company give 
tables of desirable weight, arranged according to age and sex, making a distinction 
according to small, medium and large frames. These tables have been derived 
from data appearing in 'The Build and Bloodpressure Study' of the 'Society of 
Actuaries', published in 1959. I have been unable to lay hands on this study; it is 
not available in the Netherlands. This certainly is a pity, since the A.P.O. material 
lacks the data that would it make it possible to follow the Metropolitan's 
division into categories and so obtain comparable material. 
Because of the impossibility of evaluating the usefulness of the corpulence index 
in this manner, another parameter was looked for. KHOSLA (1967) has shown that 
W/H2, where W = weight and H = height, is a reliable index for group 
investigations. In an attempt to make a meaningful comparison, a group of well 
over 100 examinees was selected whose ages ranged from 40 to 45, from 50 
to 55 and from 60 to 65 years, respectively and who gave a full range of corpulence 
indices. The inevitable conversion of metric weights and measures into British made 
this a laborious job, and the group has therefore been kept as small as statistical 
requirements would permit. A comparison of the data from the A.P.O. material 
with the W/H2 index shows that the latter is very closely correlated with the 
corpulence index (correlation coefficient r = 0.98). Although this makes it plausible 
that the corpulence index is a suitable measure for group investigations, it does 
not follow that the index is a suitable measure for concluding to adiposity in the 
individual. This also becomes immediately evident when one looks at the standard 
deviations in Khosla's 1967 publication. It has been stated already that for the 
Table 22. Correlation between a corpulence index code 7 and over, thin or corpulent 
examiners and diagnosis 'adiposity'. 
'Thin' group 'Fat' group 
examination 
serial No. I II III I II III 
C.I. 
0-6 
7 
8 
9 
diagn. 17 
yes no 
4 
6 
1 
— 
333 
18 
3 
— 
diagn 
yes 
1 
1 
— 
— 
.17 
no 
71 
2 
3 
— 
diagi 
yes 
— 
— 
— 
n.17 
no 
8 
— 
— 
— 
diagn. 17 
yes no 
24 
43 
15 
8 
686 
27 
5 
— 
diagn. 17 
yes no 
16 
30 
6 
3 
349 
8 
1 
— 
diagn.17 
yes no 
2 70 
4 2 
2 — 
— — 
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individuai the rest of his possible pathology is a factor that is co-determinant 
in judging an overweight situation. 
There are still more factors that influence judgment. Over the years, a large 
number (1500) of examinations made by other examiners have passed through 
my hands for final encoding. Gradually, the idea grew on me that thin examiners 
are sooner inclined to call an examinee corpulent than corpulent examiners. In 
order to verify this idea, the results of four corpulent and of four thin examiners 
have been compared. For each category, two general practitioners and two industrial 
medical officers were chosen in order to eliminate any possible influence of a 
difference in profession on the therapeutic results. The latter are reproduced in table 22. 
For the sake of comparison, the correlation has been calculated between corpulence 
indices of at least 1.19 (subcode 7) and the established diagnoses of adiposity 
(diagnose code 17). It turns out that there is a very significant difference 
(χ2 test: Ρ < 0.005) in the rating of possible adiposity in an examinee, depending 
on whether he has been examined by a thin or by a corpulent examiner. 
This conclusion is perhaps no more than a joke that it has been possible to wrest 
from the A.P.O. data, but it must not be forgotten that similar differences in 
interpretation undoubtedly show up across the whole of the material. Whenever 
net results or yields are discussed, therefore, they must be looked at as being the 
result of an average effort and as being the average interpretation given by a 
large number of examining physicians. 
The fact that differences between physicians working together on the same 
periodic medical examination add to the difficulties of its evaluation is well known. 
LUTZ (1948) and MCDOWELL (1965) drew attention to it, while CLARK and 
co-workers (1961) even expressed their concern about it. 
After this interlude on inter-physician differences I must return to the corpulence 
index. Since there is no convenient numerical measure available for establishing 
obesity in the individual, the judgement of the examining physician, variable as it 
may be, must needs be decisive. However, given the prognostic importance 
generally attached to adiposity as related to life expectancy and validity, 
publication of the findings with the A.P.O. examinees cannot be withheld. In view 
of the possibility that the values found for a subsequent examination might have 
been influenced by therapeutic measures resulting from a previous examination, the 
data are given for A.P.O. I and A.P.O. II separately and for A.P.O. I, II and HI 
together (see fig.9). No separate curve is given for the third A.P.O. because it 
covered too few people, but its results are included in the overall curve. The data 
represented in the graphs relate to corpulence indices of 1.19 (subcode 7) and 
over exclusively. They are given as percentages and have been split up according to 
five-year age groups. 
The curve for A.P.O. I lies above that for A.P.O. II, but from a statistical 
point of view there is no significant difference between the two (F test with variance 
analysis: F = 3.01). Between the ages of 40 and 55 the curve for the examinees 
with a corpulence index of at least 1.19 oscillates between 12 and 14% of the 
examinees. After the age of 55 there is a marked downward trend. 
Publications on periodic medical examination do not as a rule give their 
yardsticks for obesity, and subdivisions according to age groups are rarely given. 
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Fig. 9. Percentage of men with a C.I. > 7, 
arranged according to age. 
Table 23 reproduces whatever I have been able to find in the literature. 
As might have been expected, the percentages given vary rather widely. Apart 
from the fact that the criteria on the basis of which these percentages were 
determined are not uniform, the populations examined are, in all probability, unfit 
for comparison. 
Table 23. Percentages of adipose examinees as published by various authors. 
TRIER (1950) 
FRANCO (1950) 
FREMONT SMITH (1953) 
BAKER (1956) 
THOMSON (1956) 
FRANCO (1961) 
BEEK (1966) 
WRIGHT (1966) 
WRIGHT/(1967) 
COLLEN (1967) 
NOVO (1968) 
1st examination)— 2814 examinees 
2nd examination — 2340 examinees 
20% overweight, Simonson-Keys scale 
Broca's formula; men of forty years and over 
Stolwijk 
Schoonhoven 
ten to twenty per cent overweight 
twenty per cent and over 
(Metropolitan Life Insurance Co.) 
18.3% 
18.1% 
15 
13 
% 
% 
29.1% 
28.4% 
5 
9 
5 
14 
19 
% 
% 
% 
% 
% 
9.5% 
12 % 
14.9% 
Among other things, well-being and profession (whether sedentary or not) will 
undoubtedly play their part. In this connection I may point to the remarkable 
difference that BEEK (1966) found between the male populations of over 39 years of 
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age at Stolwijk and Schoonhoven Roughly, the Α Ρ О percentages he in the 
middle region and therefore they do not call for any further comment. 
What does arise is the question whether it is meaningful to make a periodic 
medical examination that subjects the undressed patient to inspection by a physician 
include weighings and measurements, to be followed or not by the calculation 
of indices of one kind or another In my opinion, they are of no use to the 
judgement of a possible overweight situation m an individual Weighing may 
provide a basis and a follow-up datum, to be indicative in tracing a certain 
pathology However, I cannot imagine how repeated determination of the height of 
full-grown people might lead to tracing an asymptomatic pathology The same 
applies to other measures, such as the girth of neck, chest or abdomen In 
medical examination for personnel recruitment or for insurance purposes these 
measurements are called for without exception, but this is a different situation 
1 emphasize that I restrict my opinion to periodic medical examination m which the 
physician inspects the examinee m the undressed state However, when judgement 
must be given on a person that one has not personally inspected, as for instance in 
periodic multiple screening or when final judgement must be given after medical 
examination for recruitment or insurance purposes, extensive biometrics cannot 
be gone without 
3 6 5 Examination of visual acuity 
The method followed in examining visual acuity has been described in Chapter 2. 
The results are summarised m table 24 
Corrigible insufficient visual acuity was found in 5.5% of the examinees 
(321 persons) If the diagnostic category 'diseases of the eyes' is correlated with the 
findings of table 24, a therapeutic yield is noted in 200 cases. This means that 
200 examinees have either been given spectacles or, if they were already wearing 
spectacles, they have been prescribed better glasses We are, of course, left 
worrying about the 121 examinees with whom visual acuity was found insufficient 
but corrigible, but who have not been given a therapeutic follow-up. There are 
a few explanations for this phenomenon, although the available material does not 
permit tracing all of them The experience with my own examinees and my 
experience as a final encoder have supplied me with a number of possible 
explanations In general, the visual acuity anomalies found have not given rise to 
any complaints and this explains why a number of examinees cannot be 
persuaded to visit the eye specialist, especially where the reading acuity is 
concerned ('1 never read'). It also happens fairly often that the examinee has been 
given the advice to go to the eye specialist and has perhaps even followed it, but 
that the examiner himself is so little impressed by his finding that he fails to 
establish the diagnosis. Finally, there are a number of examinees that are already 
wearing spectacles and are satisfied with them 
It is worthy of note that our visual acuity examination has hardly caused any eye 
diseases to be traced. All that has been found are one case of glaucoma and three 
cataracts (one of them old and traumatic and two in the initial stage). 
For the sake of completeness table 25 lists the diagnosed diseases of eyes, eyelids 
and lachrymal system Refraction anomalies have been left out. 
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Table 24. Distribution of results of visual acuity examination. 
Visual 
acuity 
code 
0 
1 
2 
3 
4 
5 
6 
7 
8 
Description 
unknown 
no code 
no spectacles; good 
visual acuity 
no spectacles; accepts 
positive glass 
no spectacles; visual 
acuity < 5/10; corrigible 
no spectacles ; visual 
acuity < 5/10; incorrigible 
spectacles ; good visual 
acuity 
spectacles; visual acuity 
< 5/10; corrigible 
spectacles; visual acuity 
ζ 5/10; incorrigible 
Totals 
A.P.O. I 
17 
24 
850 
16 
54 
30 
2901 
155 
H I 
4158 
A.P.O. II 
3 
— 
343 
3 
24 
7 
1013 
61 
18 
1472 
A.P.O. Ill 
1 
— 
37 
— 
4 
3 
159 
4 
2 
210 
Totals 
21 
24 
1230 
19 
82 
40 
4073 
220 
131 
5840 
Since the therapeutic yield has remained approximately unchanged from A.P.O. I 
to A.P.O. II (in view of the restricted number of examinees the figure has not 
been calculated for A.P.O. Ill), i.e. 3.4% of the examinees in A.P.O. I and 3.1 % in 
A.P.O. II, respectively, the conclusion seems justified that visual examination 
should be retained unchanged as a routine measure for periodic medical 
examination. 
Table 25. Therapeutic yield of eye examination, leaving out refraction anomalies. 
1 
2 
4 
4 
3.6.6 Urinanalysis 
To start with, it may be recalled that the fasting urine the examinee brings with him 
is, as a matter of routine, examined for protein, reduction, urobilin & abnormal 
sediment. Findings are coded in column 41. A summary is given in table 26. 
Compared with the total number of codings, those under 0 (unknown)and 1 
(no code) are too insignificant and unimportant to merit closer examination. The 
only conclusion to be drawn from the number of cases coded under 2 (normal) is 
the statement that this concerns 88.9 % of the total. The remaining findings have, 
glaucoma 
cataract 
stenosis of lachrymal duct 
eyelid carcinoma 
chalazion 
eyelid fibroma 
ectropion 
blepharitis 
conjunctivitis 
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Table 26. Summary of findings of the urinanalysis. 
unknown 
no code 
normal 
protein positive 
abnormal sediment 
reduction and/or 
3 + 4 
3 + 5 
4 + 5 
3 + 4 + 5 
Total 
urobilin 
subcode 
0 
1 
2 
3 
4 
J-+ 5 
6 
7 
8 
9 
numbers 
12 
5 
4577 
19 
1089 
95 
23 
— 
19 
1 
5840 
however, been subjected to closer analysis. This has been done by tracing 
the connection with the diagnoses that might have come forth from this 
urinanalysis. The diagnoses concerned are: diabetes (code 15), the diseases of the 
urogenital system (codes 68 to 74 inclusive), the diseases of the digestive tract 
and the diseases of the liver and biliary tract. 
One is struck by the fact that the number of diagnoses made is much smaller 
than the number of anomalies found by urinanalysis. To an important extent, this 
phenomenon is due to the fact that only the findings of the first urinanalysis have 
been encoded. On second examination the anomaly is often found to have 
disappeared, or to be too slight to justify establishing a diagnosis. 
Note that urinanalysis has shown up anomalies for 21.1 % of the examinees. 
The lion's share of this (18.7%) is taken by abnormal sediments. 
I shall now examine the diagnostic yield of the anomalies that have been found, 
and also their therapeutic yield, i.e. whether the diagnoses are new or concern old 
cases that have been given insufficient treatment or follow-up. 
3.6.6.1 Albuminuria 
Against the 43 cases traced - 19 of pure albuminuria and 24 combinations with 
other urine abnormalities - there were 24 diagnoses, of which 7 were new and 
1 known that had received insufficient treatment. The remainder concerns known 
and adequately treated disorders that could no longer be found on second 
examination. 
The thing of most interest is the tracing of nephritis. The protein test alone 
showed up 2 known and well-treated cases. For the remaining cases of nephritis 
(five in number) it is also necessary to look at the diagnoses based on the sediment 
anomalies and at the diagnoses based on the combination of albuminuria and 
sediment anomaly. The sediment anomalies bring out I case of insufficiently 
treated nephritis and the combination 4 cases, of which 1 is new, 1 known but 
insufficiently treated and 2 known and sufficiently treated. Table 27 gives a 
summary. 
Since there are also other ways by which nephritis may be traced, or retraced, 
respectively, there is an interest in finding out what share urinanalysis has had in it. 
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Table 27. Incidence of nephritis. 
known and sufficiently treated 
known and insufficiently treated 
new 
totals 
alb. + 
2 
= 
sed.abn. 
— 
1 
comb. 
2 
1 
1 
totals 
4 
2 
I 
For this purpose code No. 6S, which relates to nephritis and nephrosis, has been 
lifted from the coded diagnoses. Nephrosis has then been separated out by 
hand-sorting (one known case). It was then found that the entire batch of cases of 
nephritis came forward from the urinanalysis. 
I have found a few references to the finding of albuminuria in the literature. 
In our category protein (i.e. more than a sizable trace of it) was found in the urine 
42 times, or in 0.72% of all cases, WRIGHT (1966) indicates 2.5% and COLLEN 
(1967) 1.2%, but there is no mention of whether a slight degree of albuminuria is 
also included and neither of whether only fasting urine (orthostatic albuminuria) 
has been examined, BERGSMA (1966) finds no albuminuria in 135 men, BEEK (1966) 
mentions 0.3% albuminuria (more than a slight trace) for the town of 
Schoonhoven and 0.8% for the village of Stolwijk. 
In judging the therapeutic yield one must keep in mind that part of the category 
examined also undergoes oriented periodic medical examination. However that 
may be, the diagnostic yield is slight and the therapeutic yield (less than 1 %) of 
examining the urine on protein is extremely small. 
3.6.6.2 Abnormal sediment 
Abnormal sediment as the only finding in urinanalysis has been encoded in 1089 
cases, while it has been found in combination with albuminuria in another 23 
instances, and in combination with reducing urine in a further 19 cases. These 
findings led to a diagnostic yield of 266 disorders of the urogenital system. 
The therapeutic yield may be determined by lifting out diagnose evaluations No.3 
(known diagnosis, insufficient treatment or follow-up). No.5 (new diagnosis, 
treatment or follow-up necessary) and No.7 (date of diagnosis unknown, treatment 
or follow-up necessary): this yields 216 cases. The 3 cases of nephritis in this 
category have already been discussed under albuminuria. 
Nephrolithiasis was traced 11 times; in 2 of these cases the examinee had already 
been known to suffer from it. but treatment had been insufficient. 
Thirty-five cases were of a hypertrophia of the prostate, combined with an 
infection of the urinary tract, of which 3 were already known but had been 
insufficiently treated. It is understandable that the part played by sediment 
examination in tracing hypertrophia of the prostate is only slight. There are only 
4 cases in which it is stated that urinanalysis has been instrumental in tracing this 
disorder. In the remaining cases the sediment abnormalities are of only minor 
importance. 
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The remaining infections of the urinary tract - mainly pyuria - appear 39 times 
on the scorebord of the therapeutic yield, with 5 cases already known 
In the group 'other diseases of the urinary tract', sediment examination has at 
times led up to some really interesting diagnoses one bladder diverticule, one 
bladder papilloma, a case of duplicate pyelum and ureters, and an atrophic kidney 
In addition, 5 cases of haematuna of unknown origin 
Since sediment examination might possibly lead to the tracing of benign or 
malignant tumors of the urinary tract and of tuberculosis, the diagnostic 
categories concerned have been examined in this respect, but none of these disorders 
were found The abovementioned case of bladder papilloma has not been encoded 
under the benign tumours, but under 'other diseases of the kidneys and the 
urinary tract' 
In the diagnostic category of 'other diseases of the genital organs', sediment 
examination has led up to the establishment of 16 diagnoses, of which 2 were 
known but had been insufficiently treated These diagnoses include 10 cases of 
prostatitis, 1 of balanitis, 1 of phimosis, 1 of epidydimitis, 2 of hydrocele and 
1 atrophy of the prostate 
To end up with, symptoms without diagnosis have been encoded 101 times 
Knowing that this yield usually lands up in the category 'prognosis favourable', 
where the sole therapeutic measure is supervision, I have restricted myself to 
picking the prognoses worse than favourable (no therapy or follow-up) from the 
therapeutic yield and submitting these to closer examination This produced 
22 examinations All disorders were found to be haematuna, save for one case of an 
impaired kidney function. There was one punching error Information supplied, 
either by a follow-up card, or by a subsequent Α Ρ Ο , or by the family doctor, 
showed that haematuna had disappeared later on in 9 cases Four cases of 
nephrolithiasis have been traced, one case of hypertrophy of the prostate and one 
hydrocele The remaining 6 cases were impossible to sort out any further 
The above clearly shows that examination of the urine sediment produces a 
reasonable diagnostic and therapeutic yield It is remarkable that this method of 
examination is treated rather stepmotherly in the literature I have found no more 
than two publications that clearly mention routine sediment examination 
WRIGHT (1967) and BERGSMA (1966) Wright does not give the results of his 
investigation in this direction, with 332 assorted patients, Bergsma finds an anomaly 
eighteen times, and with 135 men, 7 times (prostatitis twice, cystitis twice and 
kidney stones three times, two cases of which were already known) D'ALONZO 
(1955) mentions 4720 microscopic examinations of urine sediment The yield of 
this, obviously oriented, investigation was extremely high leucocytes were found 
4467 times, erythrocytes 836 times and cylinders 718 times 
Although I cannot, therefore, find much support in the literature, I believe to be 
justified in the opinion that routine examination of the urine sediment cannot be 
left out of periodic medical examination 
3.6.6.3 Reducing urine 
Positive reduction has been found 38 times in the samples of fasting urine This 
led to the tracing of 15 previously unknown cases of diabetes and of 9 known but 
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insufficiently treated (or supervised) cases, while the remaining cases were known 
and had received sufficient treatment In 3 cases positive reduction was found 
but not reproduced on further examination 
Since it has been possible to conclude to further cases of diabetes, for example, 
from the family medical history or from complaints made, the whole diabetes 
situation in the group of 5840 has been surveyed The total number of new cases 
traced was found to be 26 This again underlines what would have seemed obvious 
from the beginning, viz that a search for reduction in fasting urine is not the 
optimum method of screening a group of persons for diabetes 
We are now immediately confronted with a number of difficult questions, of 
which the first may be formulated as follows Is there any sense in tracing diabetes 
at an early - possibly still asymptomatic - stage? DE LANOIN (1957) says no' 
The Bedford study (KEEN, 1966), however, voices the opposite opinion CRFYGHTON 
(1959) is also in favour of it BOUMAN (1968) again, has come to support this 
conclusion on account of the Stockholm diabetes congress There is an extensive 
literature on this subject, but I shall not quote it exhaustively here Publications on 
periodic medical examination unfailingly mention glycosuria and diabetes, 
respectively, so that it is difficult to resist the conclusion that, in general, the tracing 
of diabetes is thought to be important However that may be, the usefulness of 
this detection has not (yet) been proved The Bedford study, which has been set up 
as a longitudinal investigation, tries to do this, but no results have become available 
so far 
A second question, which is, to some extent, connected with the first, is the 
following what could the diabetes morbidity be in the group to be examined9 If 
that were known, subtraction of the number of known cases would give us the 
approximate order of magnitude of the number of cases to be traced. This 
is of importance to the selection of the test one is eventually going to apply. The 
test selected should, on the whole, give the lowest possible fraction of false 
negative results, and when the result is positive, the yield of the more extensive 
examination following it should be as high as possible (SPROUL, 1966). In 
the selection of a test, additional factors also play their part, such as the discomfort 
to the examinee, the time, the expenses, etc 
The second question almost automatically leads up to the third what test 
would be best suited to periodic medical examination 9 Before answering it we must, 
however, first go into the problem of diabetes morbidity 
There is much discussion of this point in the literature on periodic medical 
examination, but the supply of exact data is, unfortunately, often rather meagre 
WILLIAMS (1966) finds 4 3% new cases of diabetes and 2 3% of borderline cases on 
8008 examinees She assumes one-third of the diabetics in the U S to be unknown 
DONALDSON (1965) m the U К finds 1/8% new cases of diabetes on 5673 samples 
of urine examined. Other authors give widely diverging values, which I have 
surveyed in table 28 
This variation in percentagescan be explained to some extent MULLER, for instance, 
reports on aged women, BAKER on 'executives', VAN WIJNMALEN (now Mrs. van 
Kammen) on male employees on weekly pay, etc Since age and sex play an 
important part in the distribution of diabetes morbidity, the variations are 
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Table 28. Survey of results of diabetes screening by various investigators. 
Author No. of examinees % diabetes % diabetes 
or of examinations traced 
TRIER 
D'ALONZO (1955) 
BAKER (1956) 
BOLT (1956) 
FRANCO (1956) 
THOMSON (1956) 
BRESLOW (1959) 
ROBERTS (1959) 
VAN DER HEIDE (1959) 
VAN WIJNMALEN (1959) 
ELSOM (1960) 
TANZI (1960) 
LASHOF (1964) 
DONALDSON (1965) 
MULLER (1966) 
BEEK (1966) 
KEEN (1966) 
WILLIAMS (1966) 
COLLEN (1967) 
2814 (40 years 
27,718 
— 
500 
— 
600 
— 
— 
3084 
10,000 
(Philips employees 
pay) 
1513 
269 
200 
5673 
817 
1804(Stolwijk) 
& over) 
on weekly 
3283 (Schoonhoven) 
25,701 
8008 
— 
0.7 
— 
2.1 
2 
2 
2.2 
1.17 
1 to 3 
1.8 
0.79 
2.3 
3.3 
— 
— 
8.1 
— 
— 
— 
— 
3 
0.3 
about 0.5 
— 
0.8 
— 
0.8 
0.75 
— 
— 
— 
1.5 
19.5 
0.125 
— 
0.17 
0.25 
0.44 
( + 0.6 borderl.) 
4.3 
(2.3 borderl.) 
— 
understandable to some extent. Another difficulty in the way of coming to a 
judgement is that the authors often fail to indicate what test they used. Where they 
have indicated it, there is again a large variety: Fehling's or Benedict's test on 
fasting or day urine, or on postprandial urine; the same variations with 
clinistix; determination of fasting blood sugar content, determination of blood sugar 
content immediately after a glucose load or one, one-and-a-half or two hours 
after it; up to policlinical and even clinical glucose tolerance tests. One soon 
realises, therefore, that when so many variants enter into play, a study of the 
literature can hardly help us in estimating the morbidity to be expected in the 
group that is to be examined, VAN WIJNMALEN (1959), in her thesis, points to the 
difficulties already encountered in tracing the known diabetics. There are, therefore, 
many obstacles in the way of gaining an insight into the frequency of occurrence 
of diabetes. On 10,000 Philips employees on weekly pay, this investigator found 
0.79% of diabetics. From our A.P.O. I have calculated a percentage of 1.75. In 
order to gather somewhat more data, I have gone through my own stock of 
patients in the Philips Sickness Fund to find the number of known diabetics. On 
the first of June, 1968, there were 55 diabetics on a stock of 2370 patients, i.e. 
2.32%. On the 7th October, 1967, my practice in the Philips Sickness Fund, which 
then counted 2381 patients, has been split up according to five-year age groups, for 
men and women separately. Fig. 10 gives a picture of the situation. 
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Fig.lO. Age distribution in private practice (1967). 
For the tracing of diabetes and hence for periodic medical examination it is of 
no importance how old the patients are at present; what we need to know is how 
old they were when their diabetes was diagnosed. I have checked this for my 
55 patients, keeping men and women separate. There are 14 male and 41 female 
diabetics. Their age at the time of the diagnosis is listed below, followed by 
their age by the middle of 1968 in brackets. 
Men 18(29)-48(51 )-49(67)-51 (64)-53(59)-53(67)-57(57) 
58(77)-59(67)-62(68)-63(70)-64(65)-67(76)-74(80) 
Women 12(28)-13(21 )• 
53(59)-53(59)· 
58(69)-58(63)-
61(61 )-61(62)-
68(69)-70(70)· 
73(75)-74(78> 
44(65)· 
53(66)-
58(69)· 
61(62)-
71(72)· 
75(79)· 
45(47)-46(56)-
56(60)-57(60)· 
60(60)-60(65)-
61(64)-62(78)-
71(72)-72(73)-
77(81)-82(84)-
47(64)-51(62) 
57(64)-57(60) 
60(63)-61(71) 
64(65)-67(69) 
72(74)-72(74) 
84(85) 
Except for one juvenile and two aged patients, the age of the men at the time their 
diabetes was traced falls within the limits of our A.P.O. (42 to 65 years). In 
the group of women there are two juvenile patients, 24 within the A.P.O. limits 
and 15 aged persons. Table 29 summarises the numbers of diabetics, arranged 
according to ten-year groups, and the overall percentages, for both men and women. 
Are we, now, any the wiser for all this numerical information ? For the men in 
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Table 29. Numbers of male and female diabetics, arranged according to ten-year age groups, and 
overall percentages. 
Age 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 total % 
Men 1 — — 2 6 4 1 — 14 1.17 
Women 2 — — 4 11 12 10 2 41 3.47 
my practice whose age lies within the A.P.O. limits, the diabetes morbidity is 
markedly lower than that calculated from the A.P.O. data and about equal to that 
found by VAN WIJNMALEN for male employees on weekly pay. The A.P.O. has 
traced about 25% of the cases of diabetes that are known at present (25 on 102). 
Of the ten male diabetics within the A.P.O. limits in my own practice, one was 
traced as a new case by the A.P.O. We must not forget, however, that not 
all men in this age category have been periodically examined. Against this, all 
diabetic men have passed through one or more periodic examinations. It is possible, 
therefore, and not unlikely, that there are still a few unknown (asymptomatic?) 
diabetics in my practice. The real diabetes morbidity in the group examined is 
impossible to determine. Yet, in view of the above, I believe we must count 
with a somewhat higher percentage than that found by VAN WIJNMALEN and which 
will probably lie around 1.75%. 
We are now ready to discuss our third question. Starting from the assumption 
that the people concerned gain by their diabetes being traced, we have to consider 
how, within the limits of what it is possible to do, this can be accomplished 
most effectively. Testing urine for reduction is easy to do and cheap. The number 
of false positive results is large, however, and certainly on post-prandial urine 
it reaches a figure of some 70% (KEEN, 1966; D'ALONZO, 1955; VAN DER HLIDE, 
1959). The number of false negative results is altogether unacceptable (KEEN (1956), 
14.5%; WILLIAMS (1966), 50%). It is true that, on the whole, the percentages 
of false positive and false negative results go down when the test is repeated. The 
proposal made by OFFERHAUS (1965) to examine two samples of urine — one taken 
while the patient is fasting and the other after the main meal — is worth 
considering for a periodic medical examination that cannot determine the blood 
sugar content as a matter of routine. However, when blood sugar determination 
can be done, it is, in my opinion, certainly to be preferred. It is true that it 
causes a little more discomfort to the examinee and that it is also slightly more 
expensive, but the latter factor is not decisive, and certainly not when the laboratory 
has an autoanalyser available. Where we do have to watch the expenses is in 
routine glucose tolerance tests, not so much in relation to laboratory expenses 
as in relation to working time lost. What we must look for, therefore, is a method 
that takes little time. Methods worth considering are then the determination of 
fasting blood sugar content followed by the determination of blood sugar some 
time after a glucose load. 
Determination of the fasting blood sugar content again lets us down to some 
extent (TANZI, 1960; MULDER, 1962). Determination after a glucose load is better. As 
the rule again applies that false positive results can be partly eliminated by 
repetition of the test, the combination of determination of fasting blood sugar 
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content followed by determination one-and-a-half to two hours after a glucose load 
should lead to better results. 
It is beyond dispute that the tracing of diabetes must form part of a periodic 
medical examination, but no general rules can be given as to how it must be done. 
This is determined by the morbidity to be expected in the group under examination 
and by what is feasible within the framework of the investigation. 
3.6.6.4 Bile pigments in the urine (urobilin + +) 
When the A.P.O. was organised, the arbitrary decision was taken to encode only 
strongly positive reactions to urobilin. Correlation of the cases encoded with the 
corresponding therapeutic yield gave an impression of the efficiency of the 
method of examination. A correlation was found in 7 cases only. Closer analysis 
(hand sorting) shows that in 2 cases the finding has led up to establishing a 
diagnosis, i.e. cholelithiasis. In 3 cases no diagnosis could be established 
(diagnosis: symptoms without diagnosis), while neither follow-up data nor a 
subsequent A.P.O. are available. In 2 cases encoding took place on slightly 
positive reduction, which is covered by the same code number. 
Taking everything together, the yield obtained is extremely low and of relatively 
little imortance, so that it does not outweigh the trouble of doing Schlesinger's 
reaction 5840 times. 
3.6.7 Blood tests 
As a matter of routine, the haemoglobin content and the sedimentation rate of the 
erythrocytes are determined for all examinees The methods followed have been 
described in Chapter 2. 
3.6.7.1 Haemoglobin content 
No more than a few cases of anaemia have been traced by the A.P.O. All values 
of haemoglobin content measured have been encoded, so that a quantitative picture 
can be given. I have thought it worth while to keep the results of the first and 
subsequent examinations separate. Table 30 surveys the values found. The 
distribution of the values found in A.P.O. I can be seen at a glance from fig.l 1. 
The reason for keeping the values found in A.P.O. I and subsequent 
examinations separate is that the tracing of anaemia and the possible subsequent 
therapy might have influenced the yield of the later examinations. Fig. 12, which 
shows the number of times a certain value has been found in every 1000 
examinees as a function of that value, makes it possible to check this. Although 
values of the haemoglobin content lower than 11 grams per cent were no longer 
found in A.P.O. II and A.P.O. Ill, the number of findings is too small to make it 
seem plausible that the first examination could have influenced the findings of 
the subsequent examinations in so far as the haemoglobin content is concerned. 
This opinion is endorsed by the examination of the percentage of cases a haemoglobin 
content between 11 and 12.4 grams per cent was found in each of the examinations: 
A.P.O. I 0.72%, 
A.P.O. II 0.34%, 
A.P.O. Ill 0.95%. 
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Table 30. Survey of the values of haemoglobin content, arranged in the order of the examinations. 
Haemoglobin 
content in 
er.'/. 
unknown 
7.9 
8 - 9.4 
9.5-10.9 
11 -12.4 
12.4-13.9 
14 -15.4 
15.5-16.9 
17 -18.4 
18.5- — 
Totals 
A.P.O. 1 
6 
3 
6 
30 
326 
1384 
1452 
908 
43 
4158 
A.P.O. II 
3 
— 
5 
42 
289 
652 
442 
39 
1472 
A.P.O. Ill 
2 
_ 
— 
2 
12 
66 
92 
33 
3 
210 
Totals 
11 
3 
6 
37 
380 
1739 
2196 
1383 
85 
5840 
Ш 
1400 
n™ of examinees 
-1200 I 
-1000 
-Θ00 
600 
400 
200 _ 
•100 
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»haemoglobin 
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Fig.ll. Distribution of haemoglobin content 
in 4158 examinees of A.P.O.I. 
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The diagnoses corresponding with the cases where the haemoglobin content 
found was lower than 12 S grams per cent on the one hand, and the encoded cases 
of anaemia on the other, have been sorted out for further evaluation. It was 
found that a haemoglobin content below 12.5 grams per cent had been encoded 
45 times. In 2 cases the laboratory had been in error and in 5 cases punching or 
encoding had been erroneous. A low haemoglobin content had been overlooked (by 
the same examiner) in 2 cases (10.8 and 11.3 grams per cent). Three known, but 
insufficiently treated cases and 2 known and sufficiently treated cases of anaemia 
were found again. In 15 cases where the haemoglobin content lay between 12 and 
12.4 grams per cent, no reason was found to establish a diagnosis or to call for 
a therapy. Two cases of secondary anaemia were found, one in connection with a 
bladder papilloma and the other with a diabetic dispomamac. Of the remaining 
13 cases, one examinee was found to suffer from serious anaemia (8.4 grams 
per cent), 3 of them were moderately anaemic (10.2, 10.4 and 10.5 grams per cent, 
respectively), while the final 9 all were slightly anaemic, with one of them 
doubtfully hyperchromic Clear cases of pernicious anaemia have not been traced 
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If the categories of diagnoses 'normo- and hypochromic anaemia' (diagnose 
code No.20) and hyperchromic anaemia (diagnose code No.21) are sorted out, the 
serious and moderately serious cases of anaemia as well as the 9 cases of 
light anaemia, with the exception of the 2 missed diagnoses mentioned, are 
retrieved. In addition, 7 newly found cases of normo- or hypochromic anaemia have 
been encoded, for all of which the haemoglobin content lay between 12.5 and 
13 grams per cent. Finally, there were one certain and one doubtful case of 
hyperchromic anaemia. All 5 known cases of pernicious anaemia were retraced, of 
which one patient had not been given optimum treatment. 
All in all, a meagre harvest. However, since all cases traced were typically 
asymptomatic, I believe it to be necessary to maintain the determination of the 
haemoglobin content as a routine test. 
Since such widely diverging values are given in the literature (see table 31), 
I have designedly been very careful in carrying out the evaluation of this part of the 
A.P.O. 
Table 31. Percentages 
LATOUR (1952) 
BAKER (1956) 
THOMSON (1956) 
ASH WORTH (1959) 
VAN DEN DOOL (1960) 
LASHOF (1964) 
DONALDSON (1965) 
of anaemia as given by various 
percentage 
1 
5 
6.9 
1.6 
1.5 
5 
19 
6.49 
authors. 
No. of examinees 
1378 women, private 
3108 do., on public welfare 
— 
600 executives 
225 
100 
200 lowest social stratum 
2743 
The findings of VAN BEEK'S (1966) report cannot be made to fit into the survey 
of table 31, but they are of too much interest not to be mentioned. In 32% of the 
male population of the village of Stolwijk, the haemoglobin content found was 
lower than 14 grams per cent, while for the town of Schoonhoven the percentage 
was 11. For the population we examined, the percentage with a haemoglobin 
content lower than 14 grams per cent was 6.5. Although our group of examinees 
cannot be compared with the male population of the two towns mentioned 
- the difference in the age distribution curves alone would prohibit this - there is 
no doubt that large local variations can be found. 
3.6.7.2 Sedimentation rate of the erythrocytes 
There will hardly be any periodic medical examination of any importance that 
does not include the routine determination of the sedimentation rate of the 
erythrocytes. One would almost call it an indispensable requisite. In my opinion, 
the value of this test to clinical medicine is beyond dispute. Whether this also 
applies to 'preventive' medical examination, such as periodic medical examination 
undoubtedly is, remains to be seen. 
ROBERTS (1957) is explicit in his disbelief on this point, while MERTENS (1960) is 
not without his doubts. To TANZI (1960) it has been of no use in his examination 
of 269 persons; HARDISON (1968), on the contrary, states that 'it can be extremely 
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useful as a diagnostic tool'. It is obvious that opinions are far from unanimous on 
the determination of the sedimentation rate. The findings of our A.P.O. may be of 
some help in coming to a conclusion. 
From a demographic point of view it is interesting to reproduce all values found. 
This has been done in table 32. 
This table deserves some comment, VAN DER HEIDE (1959) has also reproduced the 
values found for the sedimentation rate for 1581 men between 40 and 65 years of 
age and these data can, therefore, be compared with ours. For the sake of this 
comparison we have recalculated the data from our A.P.O. in percentages and we 
have done the same for Van Der Heide's data. The results are shown in table 33. 
Table 32. Distribution of sedimentation rates 
unknown 
up to 3 
4 to 6 
7 to 9 
10 to 15 
16 to 23 
24 to 35 
36 to 53 
54 to 80 
81 and over 
Totals 
A.P.O. I 
8 
143 
835 
1210 
1222 
590 
112 
27 
9 
2 
4158 
A.P.O. II 
4 
85 
389 
445 
385 
124 
28 
8 
2 
2 
1472 
A.P.O. II 
1 
19 
72 
58 
42 
17 
1 
— 
— 
— 
210 
Totals 
13 
247 
1296 
1713 
1649 
731 
141 
35 
11 
4 
5840 
Table 33. Comparison of sedimentation rate values from our A.P.O. I with those of an 
investigation at Amsterdam (VAN DER HEIDE) 
up to 3 
4 to 6 
7 to 9 
10 to 15 
16 to 23 
24 to 35 
36 to 53 
54 to 80 
81 and over 
A.P.O. I 
3.4% 
20.1 % 
29.2% 
29.4% 
14.2% 
2.7% 
0.6% 
0.2% 
0-0% 
99.8% 
Amsterdam 
38.8% 
34.4% 
13.7% 
9.5% 
2.4% 
1.0% 
0.1 % 
— 
— 
99.9% 
No. of 
examinees 4150 1581 
The A.P.O. values are significantly higher than those found at Amsterdam 
(χ2 test: Ρ = 0.001). There is no plausible explanation for this difference. There is, 
to be true, a difference in the techniques used for determining the sedimentation 
rate. At Amsterdam, Westergren's macromethod has been used, while Burger's 
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micromethod is used in the A.P.O. BURGER (1930) has shown that his method 
generally produces somewhat lower values than Westergren's. It is not possible, 
therefore, to make the difference in the methods followed responsible for the 
discrepancies found. 
Finally, then, the evaluation of the test with regard to periodic medical 
examination. In order to find out to what extent determination of the 
sedimentation rate contributes to the yield, all values higher than 16 have been 
picked out. All examinees giving no yield were then sifted out, as well as those 
with diagnose code 89 (enhanced sedimentation rate, no particular cause). All others 
have been hand-sorted. 
In 2 cases only has an enhanced sedimentation rate been of eminent importance 
to the tracing of a pathological condition. The first case related to a man with a 
known anomaly showing on his thorax XRP, who was more closely examined 
exactly because he had an enhanced sedimentation rate, and this led up to a 
diagnosis of active pulmonary tuberculosis. The second case is rather similar: an 
anomaly on the thorax XRP and further examination because an enhanced 
sedimentation rate had been found. Diagnosis: pulmonary carcinoma. 
In 6 further cases there is a possibility that an enhanced sedimentation rate has 
been helpful in reaching a diagnosis, but it is not possible to say to what extent. 
Table 34 summarises these cases. 
Table 34. Sedimentation rate partly responsible for diagnosis. 
diagnosis traced from 
aspecific pulmonary process medical history, X-ray, sedimentation rate, 
physical examination 
aspecific pulmonary process physical examination, X-ray, sedimentation 
rate 
pulmonary carcinoma, chronic bronchitis X-ray, sedimentation rate 
aspecific pulmonary process X-ray, sedimentation rate 
urethritis urinanalysis, sedimentation rate 
CARA* medical history, sedimentation rate 
*CARA is the abbrevation of the Dutch expression: Chronische aspecifieke respiratoire 
aandoeningen (chronic aspecific respiratory diseases). 
In summary, it can be stated that in only 2 cases an important diagnosis might 
have been missed if the sedimentation rate had not been determined. By way of 
marginal comment the fact may be pointed out that of all examinees with malign 
tumours only 2 showed an enhanced sedimentation rate. 
Apart from the average value of the sedimentation rate as distributed over the 
various categories of examinees, our findings run parallel with those of the 
investigation at Amsterdam. I would, however, extend Van Der Heide's 
conclusion, viz. that the determination of the sedimentation rate of the 
erythrocytes is of no importance to an investigation aiming at the early tracing of 
serious defects, by saying that there is no sense in carrying out this test as a matter 
of routine. 
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3.6.8 X-ray photography (XRP) 
In order to evaluate the effectivenes of X-ray photography in tracing disorders, it 
has been necessary to sort a large number of examinations by hand, because X-ray 
photography is a multi-disciplinary screening test. Its yield from the therapeutic 
point of view could have been determined from the diagnostic yield in combination 
with the evaluation, if the source of the detection would have been mentioned in 
the four columns for the encoding of the detection. As it stands, however, the latter 
datum has been encoded for the most important diagnosis only. It has therefore 
been necessary to study all cases in which the XRP could possibly have led to the 
tracing of a pathological condition separately. 
In order to facilitate the survey, I reproduce the scheme followed in the 
selection of cases below. Column 61 has the following subcodes for the XRP: 
2 = no X-ray photograph 6 = disorders of the skeleton 
3 = nothing abnormal 7 = no comment 
4 = disorders of the heart 8 = various combinations of 4, 5 & 6 
5 = disorders of the lungs 
The results are reproduced in table 35. From this total have been selected: 
Table 35. 
subcode 
2 
3 
4 
5 
6 
7 
8 
Subdivision of column 61 (XRP) 
A.P.O. I 
29 
2909 
356 
390 
241 
71 
158 
A.P.O. II 
21 
1148 
93 
121 
63 
6 
20 
A.P.O. Ill 
3 
168 
8 
18 
11 
— 
2 
Totals 
53 
4225 
457 
529 
315 
77 
180 
Totals 4154 1472 210 5836 
Subcodes 0 = unknown and 1 = no code, have not been listed. 
1) in relation with subcode 4, the diagnoses numbering 14, 39, 40, 41, 42, 43, 44, 
45, 48 and 49 (for an explanation of these diagnosis numbers, see appendix 8) with 
evaluation 3 (known diagnosis, therapy or supervision insufficient), with evaluation 
5 (new diagnosis, therapy or supervision necessary) and with evaluation 7 (time of 
diagnosis unknown, therapy or supervision insufficient) ; 
2) in relation with subcode 5, the diagnosis numbers 04, 53, 54, 55 and 56 with 
evaluation 3, 5 and 7 were selected; 
3) in relation with subcode 6, the diagnosis numbers 80, 81, 83 and 84 with an 
evaluation 3, 5 or 7 were selected; 
4) the diagnoses based on subcode 8 have been added to the selections made for 
subcodes 4, 5 and 6. 
In those cases where the A.P.O.-based diagnosis was not the most important one 
and had therefore not been encoded as such by the examiner, I have had to try 
and determine in retrospect to what extent the X-ray photograph had played a part. 
In those cases where it was not entirely clear whether the diagnosis issued from 
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the XRP, but possibly from another part of the examination, this has been given 
separate mention. 
At this point it is, I believe, only proper to draw attention to the fact that all 
Philips personnel, and therefore also the A.P.O. population are, on the average, 
submitted to an X-ray examination of the chest every two to two-and-a-half years. 
There can be no doubt that this has an influence on the yield of the A.P.O. 
Finally, a selection has also been made from the total yield in benign and 
malignant tumours as far as these had any relation with the thoracic organs. 
3.6.8.1 Defects of the heart and the major vessels (subcode 4) 
In the manner described above, 118 examination forms have been selected. 
According to information received from the statistical department, there should have been 121 
forms, but 2 of them could no longer be found and the data of one form corresponded in no way 
with reality; this was probably due to a punching error. One coding error was found in the 
118 forms. 
It was found that in 25 cases the diagnosis of disorders of the heart and the aorta 
that led up to remedial measures was based on the XRP exclusively. It is not 
surprising that, as a rule, the disorders that came to light were not of a serious 
nature. In 3 cases the aorta was found to be so wide that aneurism as a diagnosis 
was considered and supervision was thought to be necessary. The remaining 22 
cases all concern more or less hypertrophic or dilated hearts, or excessively 
sclerotic or elongated aortae for which either medical (e.g. treatment of concurrent 
adiposity), social (e.g. taking it a little easier) or industrial medical measures 
(e.g. lighter work) had to be taken. 
In 48 cases (8 of which belonged to the 'combination' category) it was 
impossible afterwards to determine whether the XRP led up to the diagnosis all by 
itself, or in combination with some other detail of the examination. An enlarged 
heart in combination with hypertension was found in 21 cases. In 10 cases there 
were aberrations both on the XRP (all enlarged or dilated hearts) and on the 
electrocardiogram. The result of an evaluation of these 10 cases is perhaps slightly 
unfavourable to the XRP, because the electrocardiogram was not taken as a 
matter of routine in the non-selective category during the early years of our 
investigation (this was only done later on). In the remaining 17 cases the choice is 
left open between the XRP and physical examination, medical history and 
combinations with blood pressure measurement and electrocardiogram. Table 36 
summarises the various detections. 
Table 36. Detection of discorders of the heart and the major vessels, based on the XRP 
Detection based on XRP alone 25 
Detection based on XRP and/or blood pressure measurement 21 
Detection based on XRP and/or electrocardiogram 10 
Detection based on XRP and/or one or more other parts of the examination 17 
In the remaining 52 cases the detection was not based on the XRP. 
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3.6.8.2 Disorders of the lungs, the mediastinal cavity and the diaphragm (subcode 5) 
In 78 cases of encoded disorders of the lungs, the mediastinal cavity or the 
diaphragm, a yield has been obtained in the corresponding categories of diagnoses. 
I have found two coding errors and two punching errors in this group. 
A selection of 'combinations' (subcode 8) yielded 15 cases in which the need for a 
therapy was based on the XRP. 
In 12 of the 74 cases encoded under subcode 5, the yield was found not to be 
based on the indication given by the XRP. All these were cases of bronchitis, either 
acute or chronic, and either asthmatic or not. It has thus been possible to 
establish the need for therapeutic measures on the basis of the XRP in 62 + 15 = 77 
cases. Two cases from the 'combination' category and one in subcode 5 were not 
based on the XRP alone. 
Although the quantitative yield is not high, some rather impressive things have 
come to the fore. To begin with, there is the malignity : 5 cases of pulmonary 
carcinoma, or nearly О.бЗ0/,,,, of the 5840 persons examined. Although the number 
of cases concerned is low, I found an interest in investigating what course these 
five 'asymptomatic' pulmonary tumours have taken. 
Examinee A. Diagnosed in 1961 at an age of sixty-one; deceased in 1967 owing 
to the formation of metastases. 
Examinee B. Diagnosed in 1962 at an age of sixty-two; no indications of a 
tumour in 1969. 
Examinee C. Diagnosed in 1962 at an age of fifty-five; deceased in 1965 owing to 
the formation of metastases. 
Examinee D. Diagnosed in 1964 at an age of sixty-four; deceased in 1966 owing 
to the formation of metastases. 
Examinee E. Diagnosed in 1964 at an age of fifty-nine; deceased in 1965 owing to 
the formation of metastases. 
We then come to tuberculosis. Two cases of active tuberculosis have been 
traced: one cavernous and one indurative process. In addition, one previously 
unknown and dubiously active process and one already known Koch's disease 
Table 37. Diseases of the lungs, the mediastinal cavity and the diaphragm, 
the XRP. 
pulmonary carcinoma 
pulmonary tuberculosis, active 
pulmonary tuberculosis, dubiously active 
pulmonary tuberculosis, inactive 
Besnier-Boeck's disease 
bronchiectasis 
retrosternal struma 
diaphragmatic hernia 
pneumoconiosis 
chronic aspecifíc respiratory diseases 
traced on the basis of 
5 
2 
2 
7 
1 
3 
5 
1 
1 
50 
77 
64 
have been found. The latter was not considered to be sufficiently inactive and was 
treated with tuberculostatics. A number (7) of unknown, old and inactive processes 
were put under the supervision of the Consultation Centre for Tuberculosis. 
Among the remaining diseases we have to mention one new case of Besnier-
Boeck's disease and one doubtful pneumoconiosis, in addition to 3 cases of 
bronchiectasis. Of the extrapulmonary diseases traced, 5 concern a retrosternal 
struma and one a diaphragmatic hernia. The remaining 50 cases all belong in the 
category of chronic aspecific respiratory diseases. A summary is given in table 37. 
3.6.8.3 Disorders of the vertebral column (subcode 6) 
Although a large number of abnormal conditions of the vertebral column have 
been encoded, the yield is found to be very low. In 12 cases only did the 
diagnostic categories concerned give a yield, of which only 2 related to the 
thoracic spine: 1 case of Bechterew's disease (Forrestier type) and 1 case of 
kyphoscoliosis that needed treatment. 
Summarising, we see that for 2.7% of the examinees the XRP has led up to a 
therapeutic yield. We have to repeat that our population of examinees is regularly 
X-rayed every two to two-and-a-half years. This is one of the reasons why I do 
not see much sense in comparing our results with those published in the 
literature on periodic medical examination. Other reasons why such a comparison 
is useless are that the populations examined are of very different composition and 
that the findings are not sufficiently specified. 
3.6.9. The Electrocardiogram 
In the evaluation of the electrocardiogram it was found necessary to account for a 
condition that was non-existent in the other parts of the examination. Initially, the 
agreement had been that the electrocardiogram would be taken as a matter of 
routine only for Staff and Senior Staff. For the other examinees an 
electrocardiogram would be requested only on (liberal) indication. The agreement 
was altered in 1964 to the effect that an electrocardiogram would be taken as a 
matter of routine for all examinees of at least 50 years of age. 
For a proper evaluation, a division must therefore be made into two categories: 
one for which the electrocardiogram was made on indication and one for which it 
was made as a matter of routine. It has been possible to retrace the date the new 
routine was introduced with certainty, so that the division into two categories has 
actually been feasible. Tables 38, 39 and 40 summarise all encoded data relating to 
the electrocardiogram. In order to make the tables readable, the meaning of the 
code numbers is given as follows. In the horizontal row behind 'Year of 
examination', code 4 stands for 1960, code 5 for 1961, etc. Vertically, the code 
numbers for the evaluation of the electrocardiogram signify: 
0 = unknown 4 — disorders of little or no clinical 
1 = no code importance 
2 = no electrocardiogram 5 --= disorders of clinical importance 
3 = normal 6 — no comment 
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Table 38. Encodings of E.C.G. from A.P.O. I, arranged according to year of examination, and according to 
the categories 'routine' and 'indication'. 
year of 
examina-
tion 
ECG code 
0 
1 
2 
3 
4 
5 
6 
4 
3 
37 
14 
8 
1 
5 
34 
87 
39 
9 
3 
category 
6 
67 
52 
23 
4 
— 
7 
59 
46 
16 
4 
— 
'routine' 
8 
28 
41 
8 
6 
— 
9 
92 
208 
83 
34 
2 
10 
67 
290 
58 
43 
1 
11 
1 
12 
51 
8 
4 
— 
total 
1 
362 
812 
249 
112 
7 
4 
100 
31 
6 
4 
3 
5 
1 
387 
61 
29 
18 
5 
category 
6 
577 
104 
40 
17 
5 
7 
478 
159 
38 
23 
3 
'indication' 
8 
237 
165 
70 
51 
3 
9 10 II 
no 'on indi-
cation' here 
total 
1 
1779 
520 
183 
113 
19 
totals 63 172 146 125 83 419 459 76 1543 ' 144 501 743 701 526 2615 
Table 39. Encodings of E.C.G. from A P.O. II in the categories 'routine' and 'indication' 
ECG code 
0 
1 
2 
3 
4 
5 
6 
Totals 
category 'routine' 
318 
606 
104 
62 
1 
1091 
category 'indication' 
216 
111 
34 
18 
2 
381 
totals 
534 
717 
138 
80 
3 
1472 
Table 40. Encodings of E.C.G. from A.P.O. HI. 
ECG code 
0 
1 
2 
3 
4 
5 
6 
totals 
category 'routine' 
40 
132 
26 
12 
210 
category 'indication' 
— 
— 
— 
— 
total 
40 
132 
26 
12 
210 
It can be taken from these tables that the number of disorders shown up by the 
electrocardiogram in the category 'routine' is 379 (13.3%) for code 4 (disorders of 
little or no clinical importance) and 186 (6.5%) for code 5 (disorders of clinical 
importance). For the category 'indication' these numbers are 217 (7.2%) and 131 
(4.4%), respectively. 
Superficially, it would seem as if one would discover pathological conditions via 
the routine electrocardiogram that one would have missed otherwise. However, our 
coding system only registers the presence or absence of deviations from normal in 
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the electrocardiogram and this does not convey anything about its power of 
detecting pathological conditions. For this it is necessary to consult the 
corresponding group of diagnoses with which the evaluation of the diagnosis is 
linked up. The diagnoses concerned are those numbered 39 to 48 inclusive (see 
Appendix 8), from which the following evaluations were picked out: evaluation 5 
(new diagnosis, therapy or supervision necessary) and evaluation 7 (date of 
diagnosis unknown, therapy or supervision insufficient). Even this is not sufficient 
to determine the power of detection of the electrocardiogram, because there are a 
number of diagnoses - mainly angina pectoris and the hypertension diseases - to 
which the anomalies possibly found in the electrocardiogram do not necessarily 
bear any relevance. Again, the only way out has been to sort these examination 
forms by hand. 
The number of forms to be lifted from the file was 232. 
Of the 232 forms required, б could not be found, so that 226 were left. In this group 3 coding 
errors were found 
There were 223 cases left from which to evaluate the power of detection of the 
electrocardiogram and these had to be divided into the categories 'routine' and 
'indication'. 
Strictly speaking, it does not seem correct to talk about the power of detection 
of the electrocardiogram where the category 'indication' is concerned, unless it had 
brought out a totally unexpected, clinically relevant pathological condition. On the 
other hand, the routine electrocardiogram does not always make it possible to 
determine in retrospect whether it has been the one and only part of the 
examination that brought a given pathological condition to light. Just as in the 
case of the X.R.P., the honours have to go, as it happens not infrequently, to more 
than one part of the examination. 
A study of the 223 examination forms revealed that in 123 cases the 
electrocardiogram had no part in the establishment of the diagnosis. In the 
remaining 100 cases the electrocardiogram was taken on indication in 21 
instances and as a matter of routine in 79. 
Taking the category 'indication' first, we find that for 369 electrocardiograms 
(i.e. for 12.3% of the 2995 examinees) that could not be considered normal, no 
more than 21 cases were found m which the power of detection of the 
electrocardiogram was demonstrable. 
In 3 cases disorders of little or no clinical importance were found on the 
electrocaidiogram which, nevertheless, have been of importance to the remaining 
pathology that was either already known or had been traced by some other part 
of the examination. In a further 3 cases the electrocardiogram could, again, not be 
considered normal, but the cardiologist could not give an opinion. 
It must be realised that, besides the electrocardiogram, the only datum the cardiologist has 
available is the examinee's age. 
In the latter three cases the remaining pathology has again been of major 
importance. This leaves 15 cases. For these, the most striking result has been the 
finding of 3 unknown old cases of coronary thrombosis. What remains is of little 
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clinical importance: 4 instances of a complete or incomplete arborization block, 2 
old and known cases of coronary thrombosis with some worsening of the 
electrocardiogram, one strongly extrasystolic condition and 5 cases of phenomena 
pointing to varying degrees of coronary obstruction. If we leave out the old and 
unknown cases of coronary thrombosis, the electrocardiogram has contributed 
little to tracing pathological conditions. 
In the category 'routine' there were 573 non-normal electrocardiograms on 
2843 examinees (20.2%). To 79 of these electrocardiograms it would be possible to 
assign power of detection. Among them were 22 cases where the disorders had 
little or no clinical importance. 
If there is an interest in this class of disorders, it is in order to get an answer to 
the question whether repeated or follow-up examination would bring out more 
serious disorders which, after all, would have given the original slight disorders 
greater clinical importance than had been suspected at first. The fact that the 
A.P.O. material has been selected with a view to determining the power of 
detection of the electrocardiogram does not make it too easy to arrive at an 
answer to this question. As it seemed a pity, however, not to give it any attention, 
I have tried to follow a number of cases for which this appeared possible, through 
one or more than one subsequent A.P.O. or follow-up examination. There were 
26 of these in all. In 14 cases the anomaly in the electrocardiogram remained 
stationary for at least 4 years, while for 10 examinees the electrocardiogram later 
became normal again. For one examinee, a follow-up examination on account of 
strong adiposity some months after the A.P.O. brought out an unnoticed 
myocardial infarction, and a slightly imperfect conduction, found in a man of 56, 
turned out to have degenerated into atrium fibrillation 4 years later. As a result of 
our method of selection, the number of cases of this kind is too small to permit of 
any conclusion. It seems to me, however, that the full stock of A.P.O. material 
contains enough data to make it worthwhile coming back to this question in a 
separate study. 
Finally, there remain 57 cases in which the electrocardiogram showed disorders 
of clinical importance and in which some power of detection may be assigned to it. 
These cases may be analysed as follows. For 39 cases the electrocardiogram could 
be considered as the sole agent in tracing a disorder. The pathological conditions 
found show quite some variety. Their clinical importance to the examinee ranges 
from slight to great. It is again interesting to note that 11 previously unknown 
cases of myocardial infarction that had occurred either recently or already some 
time ago have been traced. To the examinees, the consequences of these findings 
varied from slight modifications to their ways of living or working, to intensive 
treatment or supervision by an internist or a cardiologist. The same holds for the 
remaining findings, of which 6 ischaemic electrocardiogram patterns, 4 cases of left 
ventricle strain, 5 arborization blocks, 4 cases of a degenerated heart muscle and 
3 cases of cor pulmonale may be mentioned. It is very difficult to form an idea of 
what these findings mean to the examinee. Fifteen of these 39 examinees have gone 
through one or more subsequent A.P.O.s or through a follow-up examination. 
It was found that the cardiac condition of 3 examinees had deteriorated, that this 
condition had remained stationary for 6 of them, that the condition had improved 
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in 2 cases and that in 4 cases it was no longer possible to find anything abnormal 
in the electrocardiogram. 
There are left 18 cases in which the tracing of a pathological condition was 
based on a combination with other parts of the examination. One is struck by the 
large proportion of cases of hypertension : 11 in 18. The disorders indicated by the 
electrocardiogram (left ventricle strain) underline the importance of the examinee's 
being treated for hypertension. Among the remaining cases, mention may be made 
of 4 cases in which electrocardiogram disorders went with angina pectoris, 2 cases 
of atrium fibrillation and 1 strong left hypertrophy in an operated case of aortic 
stenosis. 
The results are summarised in table 41. 
Table 41. Tracing of pathological conditions via 
No. of examinees 
abnormal E.C.G. 
tracing of pathology 
slight deviations 
disorders of clinical importance 
no comment 
the E.C.G. 
'indication' 
2995 
369(12.3%) 
21 (0.7%) 
3 
15 
3 
'routine' 
2843 
573(20.2%) 
79(2.8%) 
22 
57 
The table clearly shows that there is a significant difference between the categories 
'indication' and 'routine', both as regards the disorders found {binominal test for 
the slight disorders (code 4): Ρ < 0.01 %, for the disorders of clinical importance 
(code 5): Ρ < 0.1 %} and as regards the tracing of pathology (binominal test: 
Ρ < 0.01 %). 
As far as the tracing of pathology is concerned, the absolute figures are not 
impressive, but on the other hand the situation would not justify the conclusion 
that taking a routine electrocardiogram should be excluded from periodic medical 
examination. This is mainly because there is a hidden yield in an electrocardiogram 
once made, whether it shows anomalies or not. It is often helpful to the 
cardiologist as a base line recording whenever he makes another electrocardiogram 
later on. 
In this connection it is of interest to examine the age distribution in the group of 
(21 + 39) cases in which the electrocardiogram has been the agent in tracing 
pathology. There is an unmistakable accent on the higher age groups: 
below 50 years of age 12 cases (i.e. 0.58% of 2067 examinees) 
from 50 to 60 years 14 cases (i.e. 0.94% of 1493 examinees) 
over 60 years 44 cases (i.e. 1.9% of 2280 examinees) 
If the literature on periodic medical examination is searched for data on 
electrocardiograms, the usual conclusion is reached that these vary rather strongly. 
This is borne out by table 42. 
Comment on table 42 is difficult. The A.P.O. percentage of non-normal 
electrocardiograms (20.2%) in the 'routine' category is a little high in comparison 
with most (though not all) of the percentages given in the table. It is impossible, 
however, to find out what criteria have been applied. The A.P.O. criterion has been 
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Table 42. Anomalies indicated by the electrocardiogram and the tracing of a pathological 
condition on the basis of it. 
Author 
FRANCO (1956) 
VAN DER HEIDE (1959) 
ROBERTS (1959) 
TANZI (1960) 
CLARK (1961) 
SCHNEIDER (1961) 
GRANT (1965) 
WRIGHT (1966) 
COLLEN (1967) 
No. of 
examinees 
— 
1581 
— 
240 
1493 
15,619 
7269 
1929 
— 
anomalies 
on E.C.G. 
17 % 
8.8% 
11.9% 
— 
10.2% 
11.9% 
5 % 
9 % 
31 % 
tracing of 
pathology 
— 
— 
— 
5.4% 
3.9% 
— 
— 
— 
— 
that every electrocardiogram that was not strictly normal should be considered as 
abnormal. The A.P.O. figure for the tracing of pathological conditions via the 
electrocardiogram corresponds with that given by CLARK. (1961). 
Although the routine electrocardiogram does not greatly impress us as an 
independent agent in tracing pathological conditions, and although it is rather a 
costly single item of a periodic medical examination (f 7.50 in our case, including 
expenses for personnel and physician), I am of the opinion that there are 
sufficient arguments in favour of its continuing to be made. 
3.7 Evaluation of tests that have been excluded from the routine A.P.O. programme 
In the evaluation of a method of examination it is not sufficient to judge each of 
its constituent parts on its merits whenever this seems opportune. One should also 
ask whether there are no other routine type examinations that ought to have been 
incorporated in the routine programme. There are indications in the literature as 
to what methods of examination and what tests are worth considering in this 
connection. On the one hand, the routine programmes of others that go in for 
periodic medical examination can be examined, on the other hand there are the 
results of screening tests — either periodic or not — published by the investigators. 
A study of this point has brought out a number of points that, to my mind, are 
worth discussion and study in connection with the A.P.O. material. These are: 
1. the tracing of glaucoma (tonometry) ; 
2. the tracing of malignant tumours of the rectum and of their initial stages 
(rectoscopy); 
3. the tracing of malignant tumours and of other asymptomatic disorders of the 
digestive tract, the rectum excepted (routine X-raying of the digestive tract); 
4. more extensive biochemical blood tests. 
3.7.1 The tracing of glaucoma 
It is hardly necessary to assert that the acute form, narrow angle glaucoma, is left 
out of consideration here and that the discussion is limited to wide angle 
glaucoma exclusively. Even so, the difficulties are many. It is well known that 
increased intra-ocular tension usually precedes the manifestation of symptoms that 
send the patient to the doctor by many years. One of the main aims of periodic 
medical examination is to trace asymptomatic disorders and diseases at an early 
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stage (BURGER, 1957). It would seem a matter of course, therefore, that the A.P.O. 
should go in for glaucoma screening, and the more so since the consequences of 
not recognising and not treating wide angle glaucoma are so serious (DAKE, 1967, 
reports that 9 % of all cases of blindness in the Netherlands must be ascribed to 
wide angle glaucoma, and this percentage is 12.5 in the United Kingdom). 
However, before one introduces a method of examination into a routine 
programme of periodic medical examination, one should be informed on the 
morbidity to be expected. This is rather variously reported: AUSMAN (1966) states 
that 2% of all men in the U.S.A. suffer from asymptomatic wide angle glaucoma; 
MAC DONALO (1965) gives a figure of 2.4%, with 0.8% borderline cases, for the 
entire population of the U.S.A.; STRATTON (1966), in screening for glaucoma in 
three different plants, finds 70/00, 3
0/oo a n d 60/oo, respectively; STARIN (1966) 
mentions 2.5 to 6%, but D'ALONZO (1955) finds 2 cases of glaucoma with 17,718 
men, while PERKINS (1965), in screening for glaucoma, finds 1.1 % of sufferers. 
SCHWEITZER (1966) mentions that 4% of all people of over 45 in the Netherlands 
suffers from wide angle glaucoma, while EGGINK (1960) finds it with 2.2% of all 
patients of over 40 that were sent to the eye clinic, excepting known cases of 
glaucoma and excepting patients that were referred to the specialist because of 
glaucoma, FRYDMAN (1966), when screening for glaucoma in Florida, U.S.A., 
traced the disease in 1.4% of the examinees and noted that it was twice as 
frequent with coloured as with white people. Finally, COLLEN (1967) reported a 
yield of 1 % from the Automated Multiphasic Screening Laboratory at San 
Francisco - Oakland. 
Looking at all this there is no escaping the conclusion that very little is known 
about glaucoma morbidity. This, after all, is nobody's surprise, for the literature is 
full of complaints about the absence of generally accepted standards of intraocular 
tension, the methods of measurement and the lack of knowledge about the natural 
course taken by the disease (DAKE, 1964; SCHWARTZ, 1967; DAVIES, 1966). 
LAWSON (1969) measures with α Schiotz tonometer with a weight of 5.5 mg and he takes 18.9 mm 
Hg as the upper acceptable limit for intraocular tension; in the same issue of the same magazine, 
GiTMAN (1969) reports that the Schiotz tonometer is loaded with 7.5 mg and that the upper 
acceptable tension limit is put at 22.5 mm Hg. 
Since the literature does not produce much enlightening information on the 
occurrence of wide angle glaucoma, it is necessary to look for information from 
the immediate environment and from the A.P.O. data. 
A local oculist friend (TILLEMA, 1967) has been kind enough to go through the 
data of his own private practice of the last ten years and has calculated that in our 
environment wide angle glaucoma has a figure of occurrence of l0/00. The 
proportion of new cases he found, i.e. cases not known to the examinee, was 1 in 
12,000. Against this it must be noted that, as far as the population structure is 
concerned, Eindhoven and its surroundings (about 250,000 inhabitants) must be 
considered a relatively young area. 
What information can be drawn from the A.P.O. material? Diseases of the eyes, 
the eyelids and the lachrymal system have been coded under No.35. Most of them 
are non-corrected or insufficiently corrected refraction anomalies that can 
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fortunately be retraced under numbers 3, 4, 5, 7 and 8 in column 40 of the coding 
form. When these are removed, there remain 137 cases, coded 35, that must 
include any glaucoma occurring The forms were retraced and 3 examinees were 
found to suffer from glaucoma. Although another odd case of glaucoma could 
possibly have been found from uncorrected or insufficiently corrected visual 
acuity, and although it remains possible that entirely asymptomatic glaucomata 
have not been detected, in view of their extremely rare occurrence in the 
population examined it may safely be assumed that that possibility is very remote. 
In summary, it may be concluded that, in view of the very small chance of 
finding asymptomatic wide angle glaucoma, and in view of the lack of a simple and 
fully reliable screening test, it is justified to omit screening for wide angle glaucoma 
from the routine programme of examinations for the A.P.O. population. What 
could, perhaps, be considered is to select diabetics and members of families in 
which glaucoma occurs, for examination by eye specialists if these would have the 
opportunity of carrying out this time-consuming type of examination 
3.7.2 The tracing of malignant tumours of the rectum and of their initial stages. 
In the planning stage of the A.P.O. there has been ample discussion of the 
desirability or the necessity of carrying out rectoscopy as a matter of routine. At 
the time the committee concluded that it ought to be done, but nothing came of it, 
because in our group of examiners the knowledge and the ability, and the 
manpower required for doing rectoscopy properly 40 to 45 times a week, were 
lacking - and are still lacking today. There was no choice but to limit ourselves -
with a somewhat heavy heart - to digital rectal examination. There was some 
concern that this would make us miss too large a number of curable disorders of 
the rectum. This concern was nourished by publications of other investigators. 
TANZi (1960), for instance, emphasizes the necessity of routine rectoscopy. He 
found 5 malignant disorders of the rectum in 269 examinees. Two of these were 
asymptomatic. 
American literature distinguishes between proctoscopy and sigmoidoscopy. Here these are both 
brought under the heading of rectoscopy 
SCHNEIDER (1961) reports 5 cases of rectal carcinoma in 894 examinees. He calls 
this a relatively high percentage (0.56%) because, with a few others he quotes, the 
percentage vanes from 0.13% to 0.39%. MALLERY (1956) finds 22% disorders in 
477 examinees by rectoscopy; 10 of these 22% were polypi, and there was one 
case of carcinoma. 
Because he detected malignant conditions by rectoscopy in 10% of all cases, 
FISHER (1955) would give this method of examination high priority in periodic 
medical examination, MILLER (1950) is also for it. In 6.4% of the examinees he 
finds rectal adenomata. On the assumption that polypi can degenerate malignantly, 
he advises to trace and remove them. 
However, not all authors are in favour of routine rectoscopy. FRANCO (1951) 
only wants to do it on indication (mention of loss of rectal blood via the anus in 
the medical history), LORENTZ (1969) reports that he has not been able to find 
anything of importance in 368 cases of rectoscopy. 
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The Mayo Clinic has carried out an investigation into the pros and cons of 
routine rectoscopy, on which MOERTEL (1966) has reported. Rectoscopic 
examination (to a depth of 24 cm) was extended to 1020 persons complying with 
the following conditions : 
- all were over 40 years of age; 
- no complaints about intestines, rectum or anus; 
- no benign or malignant tumours of the colon or rectum mentioned in the 
medical history; 
- result of digital rectal examination negative ; 
- no rectoscopic examination during the past twelve months. 
The findings were 1 carcinoid tumour and 1 adenomatous polypus, which was 
diagnosed as an adenomatous carcinoma in situ. No massive carcinoma was 
found in this, or in a larger batch of 2452 examinees. In the batch of 1020 
examinees, 75 polypi of various types were found. In 47 cases there was no 
pathologic-anatomic examination made. 
The conclusion is that rectoscopy is not a test for tracing invasive carcinoma, but 
for tracing polypi. The question now is in how far the adenomatous polypi must 
be seen as an early stage of carcinoma. Information on this point is still 
insufficient. 
The publication last mentioned has taken away much of our concern on this 
matter. 
Although rectoscopy does not form part of the routine programme, the A.P.O. 
data permit of a certain evaluation in retrospect. From a certain date onwards, a 
record has been kept of the mortality in the category of people that took part in 
the A.P.O. once or more than once. Date and cause of death were noted. 
Unfortunately, these data are not available for examinees that left the service of 
the company, so that the records do not permit of making a mortality study. In my 
opinion, however, a study of the mortality due to malignant tumours is possible 
because, with the exception of only a few cases, the last A.P.O. usually took place 
2 or more years before the moment of retirement. The death registers have been 
explored in order to find how many persons died of rectum or sigmoid carcinoma, 
or of their metastases. For all those whose prolonged illness made it impossible for 
them to take part in a subsequent examination, the reason was also determined. 
Malignant tumours that could possibly have come to light in the interval between 
two successive periodic examinations can be retraced in the diagnostic columns, so 
that an evaluation of possibly missed diagnoses is feasible. 
The result of this scrutiny of our material is that 1 examinee died of metastases 
of a malignantly degenerated polypus. On account of the A.P.O. examination the 
disease had, however, been suspected and it was diagnosed in a further examination 
elsewhere. Another examinee died more than 4 years after his last periodic 
examination of a rectum carcinoma. For other reasons, this person was again 
examined by an internist shortly after his periodic examination, when no disorders 
of the colon or the rectum could be established either. Massive rectum carcinoma 
was detected by the A.P.O. in a third examinee and, finally, 1 examinee died of a 
colon carcinoma in a high location inaccessible to the rectoscope. 
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It must be mentioned that this retrospective search has not been limited to the 5840 examinations 
to which the evaluation of this chapter relates, but has been extended to all examinations made 
until the middle of 1969. At the moment of conclusion of this search (April, 1970) it is not 
possible to say very much about the latest people examined because there has been too little of a 
follow-up period. 
No malignant sigmoid or rectum tumours have come to light in the intervals 
between periodic examinations and neither have they shown up in all those whose 
prolonged illness has prevented them from taking part in a subsequent 
examination. 
In conclusion it can be stated that no important diagnosis has been missed 
because routine rectoscopy has not been included in the programme of 
examinations for our A.P.O. population. 
Routine X-ray examination of the digestive tract 
There are a few authors who report on routine X-ray examination of the gastro-
intestinal tract. TANZi (1960) found only 4 disorders of the upper gastro-intestinal 
tract in 166 examinees: one of them was an ulcer, 2 were little herniae of the 
diaphragm and one was a deformation of the duodenal bulb. A routine X-ray 
examination of the colon, applied to 160 persons, brought to light 29 disorders, of 
which 28 were single or several diverticules, and one a colon carcinoma, MALLERY 
(1956), on the contrary, who examined 500 people, and a number of them more 
than once, found 25 % disorders on 884 'upper gastro-intestinal films', of which the 
most frequent was 'persistent pyloro-spasm', a somewhat puzzling radiologist's 
diagnosis. No carcinoma was found, just as little as in 743 colon X-rays. 
Disorders detected in the large intestine were mainly diverticules. 
Although routine X-ray examination of the digestive tract is time-consuming and 
expensive, its introduction is worth considering, for it is known that 
asymptomatic disorders of this tract are not infrequent and that an early 
diagnosis and subsequent treatment could well improve the examinee's 
prospects. This holds mainly for malignant tumours of stomach and colon, and 
possibly also for those of the pancreas head. In order to gain an impression of the 
relative conditions, past and present, in the A.P.O. population, I have 
determined : 
1. to what extent the mortality - up to August, 1970 - due to malignant tumours 
in our A.P.O. population must be ascribed to tumours of the digestive tract; 
2. how many of the examinees suffering from these disorders are still alive. 
In connection with 1) it must be recalled that the death statistics, as mentioned 
before, were not kept right from the beginning. 
It has been possible to retrace 35 examinees who died of a malignant tumour. 
In 9 cases this was a tumour of the digestive tract, of which 4 were carcinomata of 
the stomach, 4 carcinomata of the pancreas head and 1 a colon carcinoma in a 
high location. In all cases except one, the preceding A.P.O. examination had not 
pointed in the direction of these disorders. In one case it had, but an examination, 
entirely directed at the detection of malignant conditions in the digestive tract, had 
been without any result. 
In order to rate the possibility that a diagnosis could perhaps have been 
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arrived at after all, I have looked up the span of time between the date of the last 
A.P.O. examination and the date of death. For the carcinomata of the stomach 
these periods are 33, 26, 48 and 25 months, respectively, for the pancreas head 
carcinomata they are 30, 37, 40 and 36 months, and for the colon carcinoma it was 
29 months. I do not think that an early diagnosis during the preceding A.P.O. 
would have had much influence on the course of events. 
In the batch of examinees that are still alive and in whom a malignant disorder 
had been detected (either during periodic examination or not), 8 had disorders of 
the digestive tract : there were 7 carcinomata of the stomach and 2 colon 
carcinomata (one examinee had a carcinoma of both the stomach and the colon). 
One carcinoma of the stomach had been detected during an A.P.O. examination 
and one had been diagnosed during an interval. For one examinee, who was 
known to have been operated for a stomach carcinoma, the A.P.O. showed up 
metastases. For the other examinees the disorders were a known matter, to which 
nothing new could be added. 
Here again, it is my impression that, except for the one case of a stomach 
carcinoma that had been detected during an interval, periodic medical 
examination would have had no chance of booking any success. 
The remaining and less serious disorders of the digestive tract that can be 
diagnosed by X-ray screening, such as stomach and duodenum ulcers, gall bladder 
pathology, diverticules, hiatal herniae, etc., are not really worth screening for 
either, even if they often occur in asymptomatic form. In the asymptomatic stage 
they don't, after all, do much harm. When the disorder becomes symptomatic or, 
in some cases, even threatens to become fatal (gastric haemorrhage, perforation of 
the stomach, blocking of the common bile duct by a stone, etc.), there usually is 
sufficient medical assistance available at short notice in this country to take action 
in good time. 
In summary, I would conclude that for the A.P.O. population examined there is 
no need to include routine X-ray examination of the digestive tract in periodic 
medical examination. 
More extensive biochemical blood tests 
This subject is not one I intend to go into very deeply. As far as the tracing of 
diabetes is concerned, this had already been done in the preceding pages. Other 
tests whose inclusion in periodic medical examination as a matter of routine would 
be worth considering, are the determination of the cholesterol and the creatinine 
content of the blood serum. Either of these tests is in routine use in some places. 
On the cholesterol content I would say the following. Very high values are found 
in cases of familial hypercholesterolaemia, but this disorder would be extremely 
rare as a new finding during periodic medical examination, and certainly when it is 
mainly directed at older people. In our A.P.O. population this disease has not a 
single time been detected as a new case. 
During the period of examination (1960 to 1969) we have been rather at a loss, 
and certainly where isolated findings were concerned, what to do with the lower 
values of the cholesterol content, even if common opinion would have called them 
too high. This is apt to sound strange since the cholesterol content was not 
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determined as a matter of routine. As it happens, however, some examiners took 
a personal interest in this matter and had the test added as an extra to the routine 
series. Within the framework of the A.P.O. they were at liberty to do so. 
It is only since 1967 that work done by FREDERICKSON (1967), for instance, has 
brought more insight into the significance of the cholesterol content, especially in 
connection with the lipoprotein content, of the blood serum. Even now, this 
difficult subject is not yet the common property of physicians without an 
internist schooling. We must not forget either, that determination of the 
lipoprotein content is an expensive business in this country. 
As far as the A.P.O. is concerned, it may be asserted that the fact that it did not 
include determination of the cholesterol content of the blood serum as a matter of 
routine cannot be branded as an omission. However, at the moment it looks as if 
it would be advisable to include it in the routine programme in the future. At 
present the cholesterol content is determined during every A.P.O. examination. 
The same applies to the determination of the creatinine content of the blood 
serum. This test is again easy and cheap to carry out with the aid of the 
autoanalyser and causes no extra discomfort to the examinee. The programme of 
examinations described has traced a very few 'new' cases of pathological 
conditions of the kidneys. The future will have to teach us whether a refined 
technique will, via the determination of the creatinine content, produce a better 
yield or not. 
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4 Evaluation of the yield 
4.1 Introduction 
Each medical examination, periodic or non-periodic, that is applied to a large 
enough category of people, is bound to bring to light deviations from what we think 
is a good state of health. The aim of the A.P.O. has been to sift all disorders 
found and retain those that, in the opinion of the examiner, require treatment. As 
has been explained in Chapter 2, treatment is taken to mean every medical or social 
measure that is believed to add to the examinee's well-being. This is not limited 
to newly detected diseases and disorders, but applies equally to those that were 
already known but for which the measures could possibly be improved. On the 
basis of an estimate of what the prognosis would be with and without an adequate 
therapy (that is, the measure proposed), an attempt has been made to arrive 
at an approximate numerical expression of the importance of the measure. What 
are termed minor ailments have been left out of consideration. 
The sum total of all measures has been termed the therapeutic yield of the A.P.O. 
examination. The ratio of the therapeutic yield and the number of persons 
examined has been termed the return index (R.I.). Since several examinees required 
the prescription of more than one measure, the return index provides no 
indication of the proportion of examinees that received advice on the improvement 
of their 'health'. A calculation of the percentage of examinees for whom the 
examination produced one or more measures gave us an insight into the therapeutic 
yield per participant. This was termed the participant index (P.I.). On the basis 
of the prognosis made it is possible to split the therapeutic yield according to the 
group of cases carrying a favourable prognosis without any treatment and the 
group for whom the prognosis would be unfavourable without any treatment. It 
follows that the first group comprises disorders that concern the examinee's comfort 
exclusively; for the second group the future validity and vitality are at stake. 
An approximate evaluation of the 'profit' the examinee could draw from the 
examination can be obtained from the estimated improvement in prognosis upon 
adequate treatment or supervision, respectively. It must never be forgotten, 
however, that making a prognosis is far from being a simple matter, and certainly 
not in the case of a long-term prognosis. The method has therefore been followed 
for lack of a better one. In my opinion, the method of describing diseases or 
conditions by the addition of expressions from common usage, such as 'significant' 
or 'major', as opposed to 'insignificant' or 'minor', is much vaguer. 
Calculation of the therapeutic yield, split up according to prognosis, and a 
comparison between return index and participant index for various categories has 
made it possible to gain an insight into what the A.P.O. is doing. 
When the programme of examinations was started, there were a few major 
questions to be answered: 
1. does the periodicity of the examinations have a negative influence on the yield ? 
2. what interval between successive examinations would create the best balance 
between the various factors entering into the scheme? 
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3. is it possible to decide whether periodic medical examination is really 'useful' ? 
In order to make it possible to answer questions 1 and 2, the complete material 
available in November, 1969, has been analysed, with the exception, however, 
of the following: a) examinations of women; b) incomplete examinations; 
c) examinations beyond the third for people that had been examined three times. 
In order to answer the third question, the results of the research and test 
categories defined in chapter 3 have been compared. 
4.2 Analysis of the material 
The material comprises 7682 complete examinations, which have been subdivided 
into categories according to successive examinations and according to five-year age 
groups, respectively. For each of these sub-categories the Return Indices and 
the Participant Indices have been determined and they have then again been 
subdivided into categories carrying an unfavourable prognosis (without therapy), 
characterised by a prognosis number less than 8 and categories with a favourable 
prognosis whose prognosis number is at least 8. 
The subcategory of examinations that gave no therapeutic yield was split up into 
a part comprising people that were found entirely in good health (diagnosis 
code 02111) and into another concerning cases of known pathology only, for whom 
therapy and/or supervision were either adequate, or for whom no therapy was 
required. This made it possible to obtain a survey of the material. 
The results of A.P.O. I have been summarised in table 43. 
Table 43. A.P.O. I. Morbidity and therapeutic return for six 
age 
numbers (total 4856) 
participants 
a) healthy 
b) known path, only 
c) P.I. 
P.I. < 8 
R.I. 
R.I. < 8 
below 40 
159 
49.7% 
15.7% 
34.6% 
100 % 
10.7% 
43.4 
11.9 
40-44 
740 
47.6% 
20.4% 
32.0% 
100 % 
9.6% 
41.8 
11.2 
45-49 
779 
36.2% 
18.2% 
45.6% 
100 % 
13.0% 
63.3 
14.9 
age categories. 
50-54 
665 
33.5% 
25.4% 
41.1% 
100 % 
12.8% 
64.5 
25.3 
55-59 
377 
27.9% 
24.6% 
47.5% 
100 % 
20.2% 
72.7 
27.3 
> 6 0 
2139 
24.6% 
32.4% 
43.0% 
100 % 
20.5% 
60.5 
26.5 
The percentages above the dotted line in Table 43 indicate how the pathology is 
distributed over the batch of examinees (see also fig. 13), while those below the 
dotted line are a measure for the return of the examination. 
Going over to A.P.O. II, the results will be found summarised in table 44, with 
the data above the dotted line represented in fig. 14. Likewise, table 45 shows the 
results of A.P.O. Ill with the data above the dotted line represented in fig. 15. 
In A.P.O. Ill there have been no participants at all in the category of people 
below 40 years of age, while the numbers of participants in the categories 40/44 and 
> 60 have been only 7 and 17, respectively. This explains why the corresponding 
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Fig. IS. Distribution of pathology in A.P.O. III. 
Table 44. A.P.O. II. Morbidity and therapeutic return for six age categories. 
age 
numbers (total 1742) 
participants 
a) healthy 
b) known path, only 
c) P.I. 
P.I. < 8 
R.I. 
R.I. < 8 
<. 40 
18 
66.7% 
5.6% 
27.8% 
100.1% 
5.6% 
33.3 
11.1 
40-44 
583 
43.1% 
21.3% 
35.6% 
100 % 
11.1% 
49.7 
13.4 
45-59 
140 
50.7% 
20.7% 
28.6% 
100 % 
7 % 
37.9 
9.3 
50-54 
332 
40.7% 
23.5% 
35.8% 
100 % 
12.9% 
50.0 
15.1 
55-59 
359 
30.6% 
29.5% 
39.8% 
99.9% 
16.4% 
58.1 
21.4 
> 60 
310 
24.5% 
35.5% 
40.0% 
100 % 
18.4% 
54.8 
23.2 
Table 45. A.P.O. III. 
age 
numbers (total 1084) 
participants 
a) healthy 
b) known path.only 
c) P.I. 
P.I. < 8 
R.I. 
R.I. < 8 
Morbidity and therapeutic return for 
< 4 0 
— 
40-44 
7 
(71.4%) 
(28.6%) 
100 % 
(14.3%) 
(28.6) 
(14.3) 
45-49 
436 
42.4% 
27.1% 
30.5% 
100 % 
9.6% 
41.7 
15.6 
six age categories. 
50-54 
319 
36.1 % 
28.2% 
35.7% 
100 % 
12.9% 
47.0 
14.4 
55-59 
305 
31.8% 
25.6% 
42.6% 
100 % 
15.1% 
64.3 
23.9 
> 6 0 
17 
(41.2%) 
(23.5%) 
(35.3%) 
100 % 
(17.6%) 
(52.9) 
(17.6) 
percentages have been put between brackets in table 45 and have not been 
represented in fig. 15, because the low number of participants to which they 
correspond does not warrant their being used as a basis for conclusions. 
For A.P.O. I, II and III as a whole, the overall Return Index and the Return 
Index for disorders with an unfavourable prognosis (prognosis < 8) are shown 
diagrammatically in fig. 16. In a similar manner, the Participant Indices for 
A.P.O. Ι, Π and III taken together are shown in fig. 17. Finally, the percentages of 
'healthy' people and the percentage of participants with 'known pathology only' 
(not calling for additional therapy) for A.P.O. I, II and III combined are shown 
diagrammatically in figs. 18 & 19. 
Trends in the various curves shown can be detected by statistical analysis only. 
The y? test has been used to establish a possible relation between age and the 
percentages of 'healthy' people, the percentages of people with 'known pathology 
only', the Return Indices and Participant Indices. 
For A.P.O. I (see fig. 13) the following results were obtained: 
a) the percentage of'healthy' people decreases significantly with age (P <0.01). 
On the average, it is 32.2%, but it decreases from 49.7% for people under 40 
to 24.6 % for people of 60 years and over; 
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Fig. 17. Participant Index and Participant 
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b) there is a significant increase of the percentage of people with 'known 
pathology only' with age (P <0.01); 
c) the remaining percentage of participants corresponds with the Participant Index 
(P.I.). which shows a significant increase with age (P «:0.01). It does not go up 
gradually, however, but shows a jump around the age of 45. Up to and including 
the age of 44 the average P.I. value is 32.5 % without any significant diiferences 
between the various ages, but above 45 years of age the P.I. goes up to 43.6%, 
again without any significant differences between the ages; 
d) the same phenomenon comes forward from the curves of the P.I. for disorders 
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whose prognosis is unfavourable (< 8); again, there is a significant increase with 
age (P «0.01) and the rise is again not gradual; up to and including the age 
of 44, the P.I. for a prognosis number < 8 is 9.8% on the average, from 45 to 54 
years the average is 12.9% and for higher ages it is 20.4%. 
The results of conclusions c) and d) are shown diagrammatically in fig.20. 
Non-significant diflerences have been eliminated, so that only averages are shown. 
In summary, it can be stated that, when the age of 45 is reached, there is first 
a significant increase in 'new' pathology by which personal comfort only is 
affected. By the age of 55 the corresponding percentage again drops back to the 
value for people under 45, but now the percentage of 'new' pathology with an 
unfavourable prognosis goes up again. 
'New' has been used somewhat inaccurately in the foregoing paragraph. What it actually refers 
to is 'newly found pathology and known pathology without optimum therapy or supervision'. As 
this display of verbosity would be quite unreadable, the simple word 'new' has been used. 
The two phenomena are so linked up that, statistically speaking, the sum of the 
percentages of 'healthy' people and of people with 'known pathology only' 
remains constant after the 45th year. 
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Fig. 19. Percentages of'known pathology only' 
in A.P.O. I, II and III. 
For the Return Index there is a similar significant (P < 0.01) jump upwards 
with age as with the P.I.,the value being 42.1 up to 45 years and 62.9 over that age. 
This pattern repeats itself for pathology with an unfavourable prognosis (< 8). 
In this case, however, the jump occurs at the age of 50, instead of at the age of 45. 
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Up to the age of 50, the Return Index for a prognosis < 8 has an average value 
of 13, whereafter it goes up to 26.3. 
The phenomenon described again becomes apparent very clearly from a 
calculation of the ratio R.I./P.I. (i.e. the number of disorders per participant with 
'new' pathology), both for the diagnoses carrying a favourable prognosis and for 
those with an unfavourable prognosis. As the curve for R.I./P.I. in fig.21 has a 
flowing character, there are no significant differences between the values at the 
various age boundaries. The same applies to the value of the R.I./P.I. ratio for 
prognoses ^ 8. For a prognosis < 8 the ratio R.I./P.I. again shows a significant 
jump between the ages of 49 and 54 (points A and В in lig.21). 
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Fig.20. Distribution of pathology in A.P.O. I, 
showing significant differences. 
This means that the higher yield of the examination around the age of 50 must 
be ascribed mainly to detection of pathology with an unfavourable prognosis. 
This yield then stays at the same level, while that of disorders with a favourable 
prognosis goes down somewhat. As a result, the overall yield goes down a little, but 
this is clearly not a thing to worry about. 
The analysis of the data drawn from A.P.O. II reveals roughly the same pattern 
as for A.P.O. I, although the discontinuities are less pronounced. This time the 
point at which the percentage of participants that are 'healthy' or have 'known 
pathology only' goes down lies at the age of 50, instead of at 45 (see fig. 14). 
The ages from 40 to 44 do not fit into the pattern, although statistically the misfit 
is not significant (P is about 0.08). The Participant Index for pathology with an 
unfavourable prognosis (P.I. < 8) shows a similar picture as for A.P.O. I, although 
its traits are less pronounced (P < 0.01). For pathology with a favourable 
prognosis the Participant Index (P.I. ^ 8) shows no relation whatever with age. Its 
average is 23.1 %. 
Another apparent shift is found in the Return Index curve, which now has a 
peak for those aged 55 to 59, instead of for the ages from 50 to 54. Up to the age 
of 55 the Return Index for pathology with an unfavourable prognosis (R.I. < 8) 
has an average value - i.e. without significant differences between the age 
boundaries - of 13.4, but it then goes up significantly (P < 0.01) to a value of 22.2. 
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age groups. 
Only three age categories are covered by the data from A.P.O. HI, but otherwise 
they are in full agreement with those from A.P.O. II (see fig. 15). 
On the basis of the values calculated it is possible to arrive at an estimate of 
the extent to which a previous periodic medical examination has an influence on a 
subsequent one. Similarly, an attempt can be made to estimate the most suitable 
length of the interval between examinations. In other words, I shall now 
attempt to answer questions one and two. 
What the first question comes down to is whether in a subsequent examination 
any screening effect from the previous one can be established. This is rather a 
complex matter. Our figures have shown that pathology goes up with age: the 
percentage of healthy participants goes down. Any periodic examination with a 
therapeutic yield certainly has a screening effect at the moment it is done, and for 
some time after. New pathology turning up during the following interval can 
either be detected during this interval or not. In the first case the detection of the 
pathology during the next periodic examination does not result in a yield, in the 
second case it does. On the other hand it is possible that known pathology 
with adequate treatment has since been neglected again, so that it again produces a 
yield of 'new' pathology. All such events are interrelated as far as the yield of 
a subsequent periodic medical examination is concerned, for is not the sum of 
'known pathology only' and the Participant Index always equal to 100% less the 
percentage of 'healthy' people ? 
How then, is it possible to prove that the screening action of a given A.P.O. 
remains effective until the next one? From the totality of A.P.O. material the 
percentages of participants that were 'healthy' or had 'known pathology only', as 
well as the Participant Index, split up according to P.I. < 8 and P.I. > 8, have 
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been calculated for every five-year category and specified as per first, second and 
third series of examinations. As planned, the examination was to be repeated 
every three years and for the majority of the population that was periodically 
examined these plans have been adhered to. This pattern was not, however, 
followed for Staff and Senior Staff and for people of 60 years and over. Although 
the latter category of sexagenarians was quite numerous in A.P.O. I, it is of no 
consequence for the considerations that follow, also because its numbers were too 
different in A.P.O. II and III. Fortunately, the number of examinees belonging 
to Staff and Senior Staff is relatively small compared with that of the rest of the 
examinees, so that the disturbing influence of the fact that they were examined 
every 2 years is not too great. As a matter of fact it is important to keep to a cycle 
of 3 years in the arrangement of the material for comparison. 
Since there are only 3 full five-year categories available in A.P.O. Ill, the 
original idea was to compose 3 series of values for those that were a) 42, 45 & 48, 
b) 47, 50 & 53, and c) 52, 55 & 58 years old, all in A.P.O. I, II and III, 
respectively. Each age would be assigned the averaged value for the five-year age 
category to which it belongs. Unfortunately, it is obvious that the second and third 
ages of each series (i.e. those belonging to A.P.O. II and III) always fall within 
the same five-year age category, so that they will always be assigned the same 
average values. Since this makes it impossible to compare the A.P.O. II and 
A.P.O. Ill values, it was decided to limit the comparison to the values of A.P.O. I 
and A.P.O. II corresponding with the age categories of 42 and 45, 47 and 50, and 
52 and 55 years. It may be stated once again that these values are not strictly 
those observed for the ages specified, but the averages for the five-year age categories 
to which they belong, even if these ages are by far the most numerous of their 
respective categories. 
Another difficulty in making a comparison is due to the fact that the values 
calculated for the various A.P.O.s are not based on groups of identically the same 
persons. For one thing, this becomes apparent from the numbers of people 
examined: 4856 in A.P.O. I, 1742 in A.P.O. II and 1084 in A.P.O. III. Even if 
we subtract the 2136 sexagenarian examinees from the A.P.O.I numbers, there remains 
a notable difference with the A.P.O. II numbers minus their 310 sexagenarians. 
A further point to which attention must be drawn is that the choice of the 
Participant Index as a parameter obscures the fact that multiple pathology 
increases with age. However, had the Return Index been chosen as a parameter, the 
mutual relation with the percentages of 'healthy' people and of people with 
'known pathology only' would be lost, and this was considered a great drawback 
in statistical analysis, so that, finally, the Participant Index was chosen as a 
parameter. 
It is now possible to argue as follows. A 42-year old examinee in A.P.O. I will be 
45 in A.P.O. II; if he is 47 in A.P.O. I, he will be 50 in A.P.O. II, etc. If there 
would be no screening action due to a previous examination, it follows that the 
values for a 45-year old examinee in either A.P.O. I or A.P.O. II must be 
expected to be equal. If, however, the statistical test shows that the second value is 
significantly lower than the first, the hypothesis that there is no screening action 
can be rejected or, to put it positively, there is then a definite screening action. 
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Although the curves for the Participant Index and for the Return Index have 
been obtained by averaging over five-year periods, they show dips and peaks in a 
number of places. It may safely be assumed that these are due to causes of a 
random nature. Mutual comparison of the five-year age categories and a further 
process of averaging have produced the curve of fig.20, which is no longer 
influenced by factors of a random nature. As such, it is suitable for testing the 
possible screening effect of A.P.O. I on A.P.O. II. 
When the values for the 42-year old in A.P.O. I are compared with those for the 
45-year old in A.P.O. II by binominal test, the percentage of people that are 
'healthy' or have 'known pathology only' is found to be significantly higher 
(P < 0.01) in A.P.O. II than in A.P.O. I. It follows that the Participant Index, 
which complements these figures to 100%, is significantly lower in A.P.O. II than 
in A.P.O. I. When the Participant Indices for pathology with favourable and 
unfavourable prognosis, respectively, are compared, the drop in P.I. ^ 8 is found 
to be definitely significant (P is about 0.01) and that for the P.I. < 8 very 
nearly significant (P is about 0.09). It may therefore be concluded that a screening 
effect has been established. 
A comparison between the 47-year age category of A.P.O. I with the 50-year 
age group of A.P.O. II again produces a significant rise of the percentage for 
'healthy' and 'known pathology only' (P < 0.01), which is equivalent to a significant 
drop of the P.I. However, it is found that this drop must be debited entirely 
to the account of the pathology with favourable prognosis, while the percentage 
of pathology with unfavourable prognosis has remained the same. Although it is 
possible, therefore, to conclude to a screening effect, it is not as convincing 
as for the younger age category. 
When the values for the 52-year old in A.P.O. I were compared with those for 
the 55-year old in A.P.O. II, no significant differences were found for the 
percentages of people that were 'healthy' or had 'known pathology only' and the 
same therefore holds for the P.I. When the P.I. is split up into the values for 
pathology with favourable and unfavourable prognosis, respectively, no 
significant differences are found either. For this age it has therefore been 
impossible to establish a screening effect by the previous A.P.O. 
Summarizing, it is now possible to answer the first question as follows: 
1. there is a definite tendency for the yield of a subsequent periodic examination 
to go down as a result of a previous examination; 
2. this tendency becomes less pronounced as the age of the examinees goes up, to 
disappear around the age of 55; this statement is subject to the proviso that it 
holds for the population examined and for the three-year interval chosen. 
This conclusion leads up quite naturally to the discussion of the most suitable 
interval. This question of the choice of the best interval between examinations 
arises in every periodic programme, MERTENS (1960) is right in pointing out that, 
theoretically, the shorter the interval would be, the better. It is evident, however, 
that with a very short interval the yield of a subsequent examination would 
become extremely low, and the longer the interval is made, the greater the yield will 
become again. In deciding on a certain interval between examinations one 
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must therefore choose for the yield of a subsequent examination that one considers 
satisfactory. Economic factors, and the medical facilities available also enter into 
this decision to an important extent. There are also psychological factors, for the 
experience has been that the repeated and meticulous examination of persons 
that have no, or only insignificant, disorders has a discouraging effect on the 
examiner and this has a negative effect on the quality of his work. 
It is impossible exactly to determine an ideal or a correct interval from our 
observations. This conclusion can also be drawn from the data published in the 
literature. An extract is published in Table 46. The differences of opinion are 
obvious. 
Table 46. Length of the interval between successive periodic examinations according to a 
number of authors. 
Author 
SHILETTO (1953) 
Foreign Letters 
J.A.M.A. (1954) 
THORPE (1956) 
MERTENS(1960) 
SCHNEIDER (1961) 
PROST (1962) 
DREW (1962) 
MALLERY (1965) 
AONZO(1965) 
DAY (1966) 
Period recommended 
above 40: definitely every year 
frequent periodic examination is characteristic for Soviet medicine ; 
children examined at the age of 3 and 7; students every year; 
adults at intervals of 1 or 2 years (Moscow) 
variable period for young people; from 40 to 54 at intervals from one 
to two years; 55 and over: every year 
1) theoretically, the shorter the better 
2) the shorter, the higher the age 
believes that annual examination is justified 
varying from three times a year below the age of eighteen, to once every 
five years, depending on age 
recommends more than a year 
one year 
two years 
every year for males above forty and for females above 30 
When the Philips A.P.O. was started, the rule was laid down that Senior Staff 
would be examined every two years (this decision was prompted by the threat 
of the managers' disease) and the remaining personnel every 3 years. In actual fact 
everybody was examined every 2 to 3 years. On the basis of the results obtained 
from our examination it is possible to pass some comment on the arbitrary choice 
of the interval. 
In the preceding section it has been proved that for the 42/45 year age group 
the yield of A.P.O. II is quite definitely influenced by A.P.O. I. This influence 
can still be felt in the 48/51 year group, although it is less marked, but for the 52/55 
year group it is no longer discernible. I believe to be justified in asserting that 
the interval should be chosen in such a way that the yield in a subsequent 
examination should fall below the expected value. If this were not so, the 'state of 
health' of the category of people examined would be the same as if there had been 
no previous periodic medical examination and the 'benefit' of the previous 
examination — just assuming that such a 'benefit' is a reality — would be illusory. 
As far as the A.P.O. is concerned, the second question may be answered by 
concluding that up to an age of about 52 years an interval of from 2 to 3 years is 
acceptable, but that over that age the interval should be cut down. 
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4-3 The main A.P.O. yield summarised 
In the introduction to this chapter it has been stated that the estimated 
improvement in prognosis would be one of the things that could serve to give us an 
impression of the effect of a periodic examination. Now that the analysis of the 
material has been completed, it seems time to fulfil that promise and also to 
show what pathology has been found. In this I have limited myself to the diagnoses 
carrying an unfavourable prognosis without adequate therapy and/or supervision, 
for there is, in my opinion, little sense in mentioning all those small deviations 
from a condition of 'health' that effect a person's comfort only. 
Hence, following the known subdivision of A.P.O. I, II and III into five-year 
age categories, all diagnoses with an unfavourable prognosis ( < 8) have been 
traced, arranged according to prognosis number and their total numbers determined. 
For every prognosis number the number of cases in which no improvement in 
prognosis was expected has been indicated. In this connection I would point out 
that even if for an individual diagnosis no improvement in prognosis is expected, 
this does not necessarily mean that periodic examination would, as far as that 
diagnosis is concerned, have been of no use for the person in question. Up to a 
point, the prognosis is a fairly uncertain yardstick and the margins between the 
various estimates are rather wide. This holds, of course, only for those cases where 
a therapeutic yield has been obtained. 
There is a second point worth noting. Numerically, the data that follow do not 
tally entirely with those of the preceding section. The discrepancy is due to the 
fact that there is a small category of diagnoses whose prognosis has been 
encoded 0 (unknown) or 1 (no code). No coding system can go without such 
encodings, but in evaluation they are an evil. For the benefit of the investigation 
reported on in the first part of this chapter I have sorted out all forms in which 
these encodings appeared and, wherever resort to successive A.P.O.'s or follow-up 
made this possible, classified these diagnoses in retrospect, either with the prognoses 
< 8, or with the prognoses > 8. Where such a resort was impossible, I have 
classified them with the prognoses > 8. In view of the fairly small numbers 
affected this procedure appeared justified: 107 in A.P.O. I, 57 in A.P.O. II, 12 in 
A.P.O. III. For the present section I have left these cases entirely out of 
account because it is impossible to establish the more differentiated prognoses with 
which we are now concerned, in retrospect. 
The diagnostic yield with evaluation numbers 3, 5 and 7 (3 = known diagnosis, 
therapy and/or supervision insufficient, 5 = new diagnosis, therapy and/or 
supervision necessary, 7 = date of diagnosis unknown) is reproduced in separate 
tables. Evaluation 2 (known diagnosis, therapy and/or supervision sufficient) is 
mentioned separately because this is also connected with the category of persons 
with known pathology only. 
Finally, all diagnoses with an unfavourable prognosis, both known and new, 
have been listed against the diagnosis number (see Appendix 8). The numbers of 
cases in which no improvement in prognosis was estimated are given in brackets. 
88 
4.3· ι Tables of A.P.O. I data 
Table 47. 
which no 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
Therapeutic yield of A.P.O. I with prognosis < 8. Numbers in brackets refer to 
improvement in prognosis was estimated 
No. of 
examinees 
159 
740 
779 
665 
377 
2136 
4856 
No. of examinees 
with progn. < 8 
17 
68 
97 
92 
74 
470 
818 
I. 
No. of 
diagnoses 
19 
81(6) 
111 (5) 
115(6) 
104(3) 
560 (65) 
990 (85) 
Eval. 3 
9 
33(4) 
49(3) 
29 
35(2) 
151 (21) 
306 (30) 
Eval. 5 
10 
45(2) 
54(2) 
82(6) 
62(1) 
391 (41) 
644(52) 
cases in 
Eval. 7 
— 
3 
8 
4 
7 
18(3) 
40(3) 
Table 48. Pathology 
supervision. 
Progn. 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
2 
— 
— 
2 
— 
1 
15 
18 
in A.P.O . I, arranged according to prognosis without therapy 
Evaluation 3 
3 
1 
4 
2 
6 
9 
31 
53 
4 
1 
3 
3 
1 
3 
13 
24 
5 
2 
9 
20 
13 
6 
47 
97 
6 
6 
1 
1 
1 
2 
4 
15 
7 
4 
16 
21 
8 
14 
41 
104 
2 
— 
— 
— 
2 
8 
20 
30 
Evaluation 5 
3 
— 
5 
7 
13 
7 
78 
110 
4 5 
— 2 
1 12 
— 14 
4 26 
3 17 
19 106 
27 177 
6 
1 
1 
— 
2 
1 
11 
7 
7 
26 
33 
35 
26 
157 
16 284 
and/or 
Evaluation 7 
2 3 
— — 
— — 
— 1 
— — 
1 1 
— 5 
1 7 
4 
— 
— 
1 
— 
1 
1 
3 
5 
— 
— 
5 
4 
1 
5 
15 
6 
— 
— 
— 
— 
1 
1 
2 
7 
— 
3 
1 
— 
2 
6 
12 
Table 49. Numbers of diagnoses in A.P.O. I for which no improvement in prognosis was estimated 
arranged according to prognosis number. 
Prognosis number 2 3 4 5 6 7 
No. of diagnoses 1 13 3 36 1 31 Total 85 
89 
Table 50. Therapeutic yield of A.P.O. I with an evaluation 3 and an unfavourable prognosis, 
arranged according to diagnosis No. Numbers between brackets refer to cases for which no 
improvement in prognosis was estimated. 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
6 0 / -
Tolals 
06 
1 
1 
10 
1 
1 
11 
1 
1 
12 
1 
, 
Numbers of diagnoses with diagnosis No. 
13 
1 
1 
14 
1 
1 
2 
4 
15 
1 
1 
2 
7 
11 
17 
3 
11 
9 
12 
4 
26 
65 
(1) 
18 
1 
I 
21 
1 
1 
26 
2 
1 
2 
1 
2 
7 
15 
(1) 
27 
2 
2 
28 
2 
1 
3 
29 
1 
1 
(1) 
32 
1 
1 
33 
1 
1 
35 
1 
1 
1 
3 
Table 50 continued 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
6 0 / -
Totals 
36 
5 
3 
1 
3 
12 
(1) 
I 
38 
1 
1 
2 
-
39 
1 
1 
(1) 
40 
1 
6 
7 
(1) 
Ni 
41 
1 
6 
7 
(1) 
jmbers of diagnoses with diagnosis No 
42 
1 
3 
3 
12 
19 
(3) 
43 
1 
3 
6 
3 
6 
16 
35 
(3) 
45 
1 
1 
2 
46 
2 
2 
47 
1 
1 
48 
1 
2 
1 
4 
49 
2 
1 
10 
13 
(5) 
50 
2 
1 
2 
4 
9 
51 
1 
1 
53 
2 
2 
0) 
54 
4 
2 
1 
3 
12 
22 
(5) 
55 
3 
3 
(2) 
Table 50 continued 
age Numbers of diagnoses with diagnosis No. 
56 59 61 63 64 66 67 68 69 70 71 72 73 74 75 77 79 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
6 0 / -
1 
1 
1 
4 
1 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 1 2 
Totals 1 6 1 2 2 2 1 2 2 3 3 1 1 2 1 1 2 
(1) (1) 
90 
Table 50 concluded 
age 
Totals 
80 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
6 0 / -
1 
2 
3 
81 
3 
(1) 
Number of diagnoses with diagnosis No. 
83 84 85 88 89 90 91 
2 
(1) 
99 
Totals pers 
age category 
9 
33 
49 
29 
35 
151 
306 
Table 51. Therapeutic yield of A.P.O I with an evaluation 5 and an unfavourable prognosis, 
arranged according to diagnosis No. Numbers in brackets refer to cases for which no improvement 
in prognosis was estimated. 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
01 
1 
1 
2 
04 
1 
3 
4 
09 
1 
7 
8 
(3) 
11 
1 
2 
3 
(1) 
Numbers of diagnoses with diagnosis No. 
14 
1 
1 
2 
15 
1 
3 
11 
15 
16 
1 
1 
17 
2 
10 
10 
5 
1 
31 
59 
19 
1 
1 
20 21 
2 
4 1 
6 1 
22 
1 
1 
26 
1 
9 
10 
(I) 
27 
1 
1 
1 
3 
28 
1 
2 
3 
2 
8 
(1) 
29 33 
1 
1 
1 1 
(1) 
Table 51 continued 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
34 
1 
1 
35 
1 
6 
7 
36 
1 
3 
2 
13 
19 
(1) 
37 
1 
1 
Numbers of diagnoses with diagnosis No. 
38 
1 
1 
39 
2 
1 
3 
40 
2 
8 
3 
16 
29 
(3) 
41 
5 
2 
1 
5 
16 
29 
(5) 
42 
1 
1 
4 
4 
28 
38 
(1) 
43 
2 
4 
14 
15 
11 
53 
99 
(1) 
44 
1 
4 
1 
1 
7 
45 
1 
1 
1 
3 
6 
(1) 
46 
3 
7 
10 
Π) 
47 
ι 
1 
48 
1 
3 
2 
3 
12 
21 
(2) 
49 
4 
5 
26 
35 
(9) 
50 
1 
1 
91 
Table 51 continued 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
51 
1 
1 
2 
52 
1 
1 
53 
1 
1 
1 
3 
6 
54 
1 
2 
6 
4 
17 
30 
(6) 
Numbers of diagnoses with diagnosis No. 
55 56 57 
1 1 
2 1 
4 1 1 
I 1 
14 3 3 
22 6 5 
(4) (1) (4) 
59 
4 
1 
3 
3 
11 
60 
2 
2 
62 
1 
1 
2 
63 
1 
1 
1 
3 
64 67 
1 
4 
4 1 
68 
1 
1 
69 
1 
1 
2 
70 
2 
1 
2 
7 
35 
47 
71 
3 
3 
Table 51 concluded 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
6 0 / -
Totals 
72 
1 
2 
3 
73 
1 
2 
4 
7 
74 
1 
6 
1 
9 
17 
Numbers of diagnoses with diagnosis No. 
77 
1 
3 
4 
79 
2 
2 
80 
1 
5 
6 
(2) 
81 
2 
2 
(1) 
83 
4 
4 
84 
1 
2 
3 
87 
1 
1 
88 
1 
1 
1 
3 
89 
1 
2 
3 
6 
90 
3 
3 
(3) 
91 
1 
1 
Totals per 
age category 
10 
45 
54 
82 
62 
391 
644 
Table 52. Therapeutic yield of A.P.O. I with an evaluation 7 and an unfavourable prognosis, 
arranged according to diagnosis No. Numbers in brackets refer to cases for which no improvement 
in prognosis was estimated. 
age Numbers of diagnoses with diagnosis No. 
15 17 26 36 41 42 43 49 50 51 52 54 55 56 67 70 Totals 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 1 
Totals 1 
2 
1 
2 
1 
3 
9 4 
(1) 
1 10 
(1) 
1 
(1) 
3 
8 
4 
7 
18 
40 
92 
Table 53. Numbers of 'no return' diagnoses in A.P.O. I with an 
unfavourable prognosis, but without a yield (evaluation 2). 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
No. of 
examinees 
159 
740 
779 
665 
377 
2136 
4856 
No. of examinees 
with progn. 
3 
41 
49 
79 
53 
496 
721 
.<8 
No. of 
diagnoses 
3 
44(8) 
55(8) 
95 (20) 
63(17) 
640 (146) 
900 (199) 
Table 54. Diagnosed pathology with evaluation 2 (no return), arranged 
according to prognosis without therapy and/or supervision. A.P.O. I. 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
2 
_ 
5 
9 
7 
7 
106 
134 
3 
_ 
7 
10 
18 
15 
133 
183 
prognosis 
4 
6 
2 
10 
6 
63 
87 
5 
1 
17 
18 
29 
14 
176 
255 
6 
_ 
1 
2 
2 
5 
19 
29 
7 
2 
8 
14 
29 
16 
143 
212 900 
Table 55. Number of diagnoses with evaluation 2 (no return) in A.P.O. I 
for which no improvement in prognosis has been estimated, arranged 
according to prognosis No. 
Prognosis 
number 
2 
3 
4 
5 
6 
7 
Number of 
diagnoses 
4 
34 
8 
84 
5 
64 
199 
93 
Table 56. 'No return' diagnoses in A.P.O. I (evaluation 2), arranged according to diagnosis 
number; between brackets: no improvement in prognosis estimated. 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
6 0 / -
Totals 
04 
2 
3 
4 
7 
16 
05 
1 
1 
2 
07 
1 
1 
0) 
09 
1 
1 
4 
17 
23 
(9) 
Numbers of diagnoses with diagno 
10 
1 
1 
11 
1 
1 
12 14 
4 
1 2 
1 6 
(1) 
15 
3 
6 
4 
5 
29 
47 
(1) 
16 
1 
1 
17 
3 
1 
1 
13 
18 
(5) 
sis No. 
18 
1 
1 
1 
3 
20 
1 
1 
21 
1 
1 
22 
5 
5 
(2) 
24 
1 
1 
3 
5 
(3) 
25 
1 
4 
5 
Table 56 continued 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
6 0 - / 
Total 
26 
2 
2 
2 
10 
16 
(6) 
27 
2 
1 
3 
1 
6 
13 
(5) 
28 
1 
2 
3 
(I) 
29 
2 
2 
8 
12 
(5) 
Numbers of diagnoses with diagnosis No. 
31 
2 
2 
(2) 
32 
2 
1 
3 
6 
33 
1 
2 
1 
1 
4 
9 
(2) 
34 
1 
1 
2 
4 
(1) 
35 
2 
5 
7 
(4) 
36 
3 
6 
3 
24 
36 
(9) 
37 38 
1 
1 1 
1 2 
(1) О) 
39 
1 
2 
1 
6 
10 
(3) 
40 
1 
2 
3 
3 
53 
62 
(18) 
41 
3 
8 
13 
7 
69 
100 
(16) 
42 
1 
1 
5 
2 
27 
36 
(7) 
43 
1 
1 
3 
4 
5 
40 
54 
(4) 
Table 56 continued 
age Numbers of diagnoses with diagnosis No. 
45 46 47 48 49 50 51 53 54 55 56 57 58 59 60 62 63 64 66 67 68 
-/39 
40/44 
45/49 
50/54 
55/59 1 
2 
2 
4 
7 
1 
60/— 10 
Totals 11 
(2) 
8 
11 
(3) 
2 6 43 12 
2 10 58 13 
(4) (15) 
1 
2 
16 74 19 
21 94 23 
(22) (8) 
2 
2 
4 
11 
1 18 
(I) 
6 
7 
(2) 
2 
3 
(3) 
4 
5 
(1) 
2 
2 
4 
6 
1 1 
1 2 
(1) 
94 
Table 56 concluded 
age Numbers of diagnoses with diagnosis No. 
69 70 71 72 73 74 75 76 77 79 80 81 83 84 85 86 87 88 89 90 Totals 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 1 1 I 1 
2 
24 
1 
2 
1 
3 
1 
2 
5 
I 1 
1 1 1 
3 
44 
55 
95 
63 
640 
Totals 9 10 1 8 27 8 8 4 1 1 1 1 3 1 900 
(3)(12) (2) (2) (1) (1) (1) (2) (1) (199) 
4.3.2 Tables of A.P.O. II data 
Table 57. 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
Therapeutic yield of A.P.O. II with 
No. of 
examinees 
18 
583 
140 
332 
359 
310 
1742 
No. of 
examinees 
with progn. 
1 
64 
9 
42 
58 
56 
230 
< 8 
an unfavourable prognosis. 
No. of 
diagnoses 
2 
77(5) 
12 
49(2) 
75(8) 
69 (10) 
284 (25) 
Eval.3 
2 
39(3) 
10 
25(1) 
38(3) 
27(7) 
141 (14) 
Eval.5 
36(2) 
2 
23(1) 
36(5) 
42(3) 
139(11) 
Eval.7 
2 
— 
1 
1 
— 
4 
Table 57. Distribution of pathology in 
supervision. 
Progn. 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
2 
1 
1 
2 
3 
4 
1 
4 
5 
5 
19 
Evaluation 3 
4 
2 
2 
5 
10 
2 
5 
10 
7 
34 
6 7 
— 3 
1 24 
— 7 
1 15 
2 18 
— 14 
4 81 
A.P.O. 
2 
1 
3 
3 
7 
11. 
3 
6 
1 
1 
3 
6 
17 
according to prognosis without therapy and/or 
Evaluation 5 
4 5 6 
— 7 — 
— 5 1 
1 10 1 
1 9 3 
2 31 5 
7 
22 
1 
16 
18 
20 
77 
Evaluation 7 
2 3 4 5 6 7 
1 1 
— 1 1 1 — 1 
95 
Table 59. Number of diagnoses in A.P.O. II for which no improvement in prognosis is expected, 
arranged according to prognosis No. 
Prognosis 
number 
2 
3 
4 
5 
6 
7 
No. of 
diagnoses 
2 
3 
— 
3 
2 
15 
25 
Table 60. Therapeutic yield of A.P.O. II with an evaluation 3 and an unfavourable prognosis, arranged according 
to diagnosis No. Numbers between brackets refer to cases for which no improvement in prognosis was estimated. 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
15 
2 
2 
1 
17 
1 
11 
4 
4 
8 
5 
26 
1 
7 
1 
3 
1 
27 
3 
28 
1 
1 
Numbers of diagnoses with diagnosis No. 
31 33 36 38 40 41 42 43 44 45 46 48 49 50 53 54 
1 1 4 3 1 1 I 3 
2 1 
1 1 4 1 2 
3 1 4 2 1 1 1 7 
1 1 3 3 1 1 4 4 
Totals 5 33 13 3 2 1 1 5 1 2 1 12 14 2 1 1 2 6 1 1 16 
(1) (1) (1) (1) (3) (1) (1) (2) (3) 
Table 60 concluded 
age Numbers of diagnoses with diagnosis No. Totals per 
55 56 57 59 60 64 69 70 71 73 74 81 84 age category 
—/39 2 
40/44 1 2 1 39 
45/49 1 1 10 
50/54 1 1 1 1 1 1 25 
55/59 1 1 1 1 38 
60/— 1 1 27 
Totals 1 1 2 1 2 1 1 2 1 1 2 1 2 141 (14) 
96 
Table 61. Therapeutic yield of A.P.O. II with an evaluation S and an unfavourable prognosis, arranged 
according to diagnosis No. Numbers between brackets refer to cases for which no improvement in prognosis was 
estimated. 
age Numbers of diagnoses with diagnosis No. 
09 11 12 15 16 17 26 28 35 36 37 40 41 42 43 44 45 46 47 48 49 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
3 
2 
1 
6 
(3) 
1 
1 
1 
1 
3 
1 
4 
1 
1 
2 
4 
1 
4 
2 
11 
3 
4 
7 
2 
2 
4 
1 
3 
2 
4 
3 
11 
(2) 
4 
3 
12 
(1) 
2 
2 
4 1 
2 
3 
5 
3 
3 
1 2 
1 3 
3 
3 11 
(2) (1) 
Table 61 concluded 
age 
—39 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
51 
1 
1 
52 
1 
I 
54 
1 
1 
1 
2 
5 
55 
1 
1 
1 
2 
5 
(1) 
57 
1 
1 
2 
4 
Numbers of diagnoses with diagnosis No. 
59 64 
1 
1 
1 
1 1 
4 1 
70 
1 
1 
2 
6 
10 
71 74 
1 2 
1 
1 
1 
2 4 
(1) 
75 76 79 
1 
1 
1 
1 1 1 
80 
1 
1 
81 
1 
1 
84 
1 
1 
2 
89 
1 
1 
Totals per 
age category 
36 
2 
23 
36 
42 
139(11) 
Table 62. Therapeutic yield of A.P.O. II with an evaluation Zand an unfavourable prognosis, 
arranged according to diagnosis No. Numbers between brackets refer to cases for which no 
improvement in prognosis was estimated. 
age Numbers of diagnoses with diagnosis No. Totals per age category 
17 49 89 
- / 3 9 
40/44 
45/49 
50/54 
55/59 1 
6 0 / -
1 1 
1 
Totals 1 1 
97 
Table 63. 'No return' diagnoses (evaluation 2) with an 
unfavourable prognosis in A.P.O. II. 
age 
—/39 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
No. of 
examinees 
18 
583 
140 
332 
359 
310 
1742 
No. of 
examinees with 
progn. < 8 
42 
10 
41 
59 
74 
226 
No. of 
diagnoses 
— 
50(9) 
11 
46(9) 
75 (12) 
103 (22) 
285 (52) 
Table 64. Distribution of pathology with evaluation 2 
(no return) in A.P.O. II, arranged according to prognosis 
without therapy and/or supervision. 
Prognosis No. 
age 
—/39 
40/44 
45/49 
50/54 
55/59 
6 0 / -
Totals 
2 
3 
2 
1 
5 
14 
25 
3 
4 
2 
3 
12 
25 
46 
4 
4 
2 
2 
7 
8 
23 
5 
.— 
21 
4 
17 
22 
25 
89 
6 
3 
— 
2 
3 
8 
16 
7 
15 
1 
23 
27 
20 
86 285 
Table 65. Number of diagnoses in A.P.O. II for which no 
improvement in prognosis was estimated, arranged 
according to prognosis number. 
Prognosis No. 
2 
3 
4 
5 
6 
7 
No. of diagnoses 
— 
6 
1 
22 
— 
23 
52 
98 
Table 66. 'No return' diagnoses (evaluation 2) in A.P.O. II, arranged according to diagnosis number. Numbers 
in brackets refer to cases for which no improvement in prognosis was estimated. 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
04 
1 
1 
1 
3 
05 
1 
1 
09 
1 
1 
2 
4 
(1) 
13 
1 
1 
14 
1 
1 
2 
15 
3 
1 
3 
5 
6 
18 
Numbers of diagnoses 
17 
1 
1 
1 
3 
18 21 22 
1 
1 1 
1 1 1 
23 
1 
1 
with diagno 
24 25 
1 
1 
2 
3 1 
(3) 
sis No. 
26 27 
3 1 
1 
3 2 
6 4 
(4) (1) 
28 
1 
1 
2 
29 
1 
3 
1 
5 
(2) 
31 
t 
1 
(1) 
32 
1 
3 
2 
1 
7 
33 35 
2 
1 
1 
1 1 
1 5 
0) 
Table 66 continued 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
Numbers of diagnoses with diagnosis No. 
36 38 39 40 41 42 43 44 45 46 48 49 50 54 55 56 57 59 60 63 66 
2 
1 
5 
2 
10 
6 
1 
4 
9 
12 
8 2 5 17 20 3 32 1 8 
(I) (1) (4) (5) (1) (1) (2) 
4 6 17 
(2) (4) 
4 
9 
14 
7 35 5 
(9) (1) 
1 
(1) 
Table 66 concluded 
age 
68 
Totals 3 
69 70 
Numbers of diagnoses with diagnosis No. 
72 74 79 80 81 82 83 84 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
1 
1 
1 
1 
1 
1 1 
3 1 
85 
2 
(1) 
3 
3 
(2) 
1 
1 
4 
(2) 
1 
2 
2 
2 
(2) 
1 
1 
1 
I 
2 
89 90 
Totals per 
age category 
50 
11 
46 
75 
103 
285 
(52) 
99 
4.3-3 Tables of A.P.O. IH data 
Table 67. 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Therapeutic yield of A.P.O. Ill with 
No. of 
examinees 
7 
436 
319 
305 
17 
No. of 
minees 
progn. 
1 
42 
41 
50 
3 
exa-
with 
< 8 
No. 
an 
of 
unfavourable 
diagnoses 
1 
48 
45 
70 
3 
Eval.3 
1 
16(3) 
25(4) 
40(5) 
2 
prognosis. 
Eval.5 
— 
31 
19 
28(2) 
1 
Eval.7 
— 
1 
1 
2 
— 
Totals 1084 137 167 84(12) 79(2) 
Table 68. Distribution of pathology in A.P.O. Ill, arranged according to prognosis without 
therapy and/or supervision. 
Evaluation 3 Evaluation 5 Evaluation 7 
Progn. 2 3 4 5 6 7 2 3 4 5 6 7 2 3 4 5 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
3 
3 
2 — 8 
3 — 9 
2 2 7 
8 2 24 
— 1 
— 6 
1 12 
2 24 
— 1 
3 44 
1 2 1 
1 2 — 
3 4 1 
5 8 2 
9 — 1 8 
2 — 1 4 
5 1 14 
1 
16 1 47 
M
i
l
l 
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l
l 
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l
l 
„
l
i 
M
 
-
 
Il
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Table 69. Number of diagnoses in A.P.O. Ill for which no improvement in prognosis is expected, 
arranged according to prognosis No. 
'rognosis 
number 
2 
3 
4 
5 
6 
7 
Number of 
diagnoses 
— 
2 
— 
6 
— 
4 
12 
100 
Table 70. Therapeutic yield of A.P.O. Ill with an evaluation 3 and an unfavourable prognosis, arranged 
according to diagnosis No. Numbers in brackets refer to cases for which no improvement in prognosis was 
estimated. 
age Numbers of diagnoses with diagnosis No. 
04 07 11 15 17 26 27 28 32 35 36 40 41 42 43 44 45 46 48 49 51 
- / 3 9 
40/44 1 
45/49 1 3 2 1 1 1 1 2 1 1 1 
50/54 1 4 1 1 1 2 2 2 
55/59 1 4 7 2 1 1 2 5 1 1 1 2 1 
60/— 1 1 
Totals 1 1 1 4 15 5 1 2 1 1 2 1 3 7 8 1 1 1 1 3 1 
(1) (I) (1) (О (О О) О) О) (1) 
Table 70 concluded 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
6 0 / -
Totals 
53 
1 
1 
54 
1 
5 
6 
(1) 
55 
2 
1 
3 
57 
1 
1 
Numbers of diagnoses with diagnosis No. 
59 
1 
1 
64 
1 
1 
69 
1 
1 
70 
1 
1 
74 
2 
2 
80 83 
2 
1 
1 2 
(1) (1) 
87 
1 
1 
90 
1 
1 
91 
1 
1 
Totals per 
age category 
1 
16 
25 
40 
2 
84 
(12) 
Table 71. Therapeutic yield of A.P.O. Ill with an evaluation 5 and an unfavourable prognosis, arranged 
according to diagnosis No. Numbers in brackets refer to cases for which no improvement in prognosis was 
estimated. 
age Numbers of diagnoses with diagnosis No. 
09 15 17 20 26 28 35 36 40 41 42 43 48 49 52 54 55 57 59 66 70 
- / 3 9 
40/44 
45/49 1 3 4 1 1 4 1 2 3 2 
50/54 1 1 1 1 3 1 5 1 2 
55/59 2 1 1 1 2 2 2 3 3 1 1 1 2 1 
60/— 1 
Totals 1 6 6 1 2 1 1 5 2 2 5 13 1 3 1 4 3 2 2 1 2 
(1) (1) 
ΙΟΙ 
Table 71 concluded 
age Numbers οΓ diagnoses with diagnosis No. Totals per 
71 74 77 84 89 91 age category 
- / 3 9 -
40/44 — 
45/49 4 1 1 1 31 
50/54 3 19 
55/59 1 2 2 28 
60/— 1 
Totals 1 9 1 1 2 1 79 (2) 
Table 72. Therapeutic yield of A.P.O. Ill/with an evaluation 7 and an unfavourable prognosis, 
arranged according to diagnosis No. Numbers in brackets refer to cases for which no 
improvement in prognosis was estimated. 
age Numbers of diagnoses with diagnosis No. Totals per 
17 19 37 51 age category 
- / 3 9 — 
40/44 — 
45/49 1 1 
50/54 1 1 
55/59 1 1 2 
60/— — 
Totals 1 1 1 1 4 
Table 73. 'No return' diagnoses (evaluation 2) in A.P.O. Ill with an unfavourable prognosis. 
age No. of No. of examinees No. of 
examinees with progn. < 8 diagnoses 
—/39 — — — 
40/44 7 — — 
45/49 436 49 52(14) 
50/54 319 34 44(6) 
55/59 305 52 61 (15) 
60/— 17 3 4 
Totals 1084 138 161 (35) 
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Table 74. Distribution of pathology with an evaluation 2 (no return) in A.P.O. III, arranged 
according to prognosis number. 
Prognosis No. 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
2 
— 
— 
5 
4 
5 
1 
3 
— 
— 
6 
2 
5 
— 
4 
— 
— 
2 
— 
6 
— 
5 
— 
— 
11 
15 
19 
2 
6 
— 
— 
1 
4 
2 
— 
7 
— 
— 
27 
19 
24 
1 
Totals 15 13 8 47 7 71 161 
Table 75. Numbers of diagnoses in A.P.O. Ill for which no improvement in prognosis is 
expected, arranged according to prognosis No. 
Prognosis No. 
2 
3 
4 
5 
6 
7 
No. of diagnoses 
11 
— 
17 
35 
Table 76. 'No return' diagnoses (evaluation 2) in A.P.O. Ill, arranged according to prognosis number. Numbers 
in brackets refer to cases for which no improvement in prognosis is estimated. 
age Numbers of diagnoses with diagnosis No. 
04 05 09 15 16 17 24 25 26 27 28 29 31 32 35 36 37 39 40 41 42 
- / 3 9 
40/44 
45/49 1 
50/54 
55/59 
1 1 1 1 
6 0 / -
Totals 1 1 1 9 1 
1 
6 1 
(1) (1) 
1 2 3 1 3 
(1) 
2 
(2) 
1 
3 7 
(4) 
6 1 
(2) (1) 
1 1 
2 9 13 10 
(3) (2) (3) 
103 
Table 76 continued 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/69 
6 0 / -
Totals 
43 
3 
1 
4 
8 
45 • 
1 
1 
46 
1 
4 
5 
(3) 
48 
1 
2 
3 
(2) 
49 50 
3 1 
4 
6 
13 1 
(2) 
Table 76 concluded 
age 
- / 3 9 
40/44 
45/49 
50/54 
55/59 
60/— 
Totals 
Numbers of diagnoses with diagnosis No. 
53 54 
4 3 
5 
10 
4 18 
(1) (3) 
56 
1 
1 
2 
57 59 60 
1 1 
1 
1 1 I 
Numbers of diagnoses with diagnosis No. 
82 
1 
1 
83 
1 
1 
2 
(1) 
68 
1 
1 
2 
70 72 75 
I 
1 1 1 
2 
3 1 2 
Totals per 
age category 
— 
— 
52 
44 
61 
4 
161 (35) 
77 
1 
1 
78 
1 
1 
79 
1 
2 
3 
(2) 
80 
1 
1 
2 
(1) 
81 
2 
2 
-
4.4 Research and test categories compared 
Chapter 3 describes how, at the start of the scheme of examinations, a non-selective 
method was used to pick out a number of persons who were born in the years 
1908, 1909, 1911, 1913, 1916, 1918, 1919 and 1921, respectively and who were to 
be examined at intervals of 3 years. Of these, the 1913 category had to be 
dropped due to considerable delay in the delivery of the necessary stationery. The 
test category, which was to be examined once in the tenth year of the programme, 
was picked from the same years and again in a non-select manner, although 
care was taken that it should match the research category in its percentages of 
manual workers, employees, senior employees, staff and senior staff. 
Owing to various circumstances the examination of the test category took a 
different course from that originally planned. For one thing, plans had to be 
modified because of the need for making the A.P.O. suitable for computer 
processing. It was found possible to make arrangements for A.P.O. Ill to be 
completed and for those members of the test category born in the years 1908, 1909, 
1914, 1918 and 1919, to be examined at about the same time as people of the 
same ages in A.P.O. III. After all, this is a better principle than first taking three 
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years to finish A.P.O. Ill and only then examining the test category. As a result, 
only the five age categories indicated are available for comparing the research 
and the test category. 
A first question to be answered is whether the test category, 9 years after its 
selection, would still be fit for comparison. One point which was — somewhat 
absentmindedly — left out of account was that Staff and Senior Staff were useless 
in the test category because their function made them subject to periodic 
examination, so that they would always be examined more than once over the 
9 years of the A.P.O. programme. For the same reason persons that were 
promoted to staff functions over these 9 years also had to be eliminated from the 
test category. Although it is no longer possible to determine their exact numbers in 
retrospect, it is known, fortunately, that they are small. However, these 
considerations prompted an investigation into the numbers of people that had 
dropped out from the two categories, and into the question of whether this would 
have caused significant differences or not. 
Since comparison is possible only between examinees that have gone through 
3 complete examinations in the Research category, or through one complete 
examination in the Test category, a very motley collection of reasons is found for 
people dropping out, either because they did not participate in the examinations, or 
because their results are unfit for comparison : 
- examinee is a woman; 
- belongs to Staff or Senior Staff (test category) ; 
- died before the (last) examination; 
- prolonged illness around the time of examination; 
- refused examination; 
- left the firm before the (last) examination ; 
- retired before the (last) examination ; 
- left Eindhoven before the (last) examination because of transfer to another 
Philips plant; 
- incomplete report by examining physician ; 
- miscellaneous: this group comprises the personnel of the Medical Department 
itself which has been examined, but whose data have, for reasons of medical 
secrecy, not been forwarded to the Statistical Department, but stored in a separate 
file of the industrial medical officer concerned ; the group further comprises a 
few persons that have not been called up because of administrative errors, a few 
that retired on disablement pension and a few unknowns; 
- a few persons in the research category never participated for reasons no longer 
to be traced. 
Whatever it has been possible to retrace is summarised in table 77, from which 
women have been excluded as being irrelevant to the present investigation. 
As arranged in this table, the data for the Research and Test categories are not 
entirely fit for comparison. On the whole, the losses are slightly higher in the 
Research than in the Test category. This is understandable because, in order to 
make the results of the examinations in the two categories comparable, the 
Research category had to comprise three complete examinations against a single 
complete examination in the Test category. This makes it possible that in the 
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Table 77. Numbers of people 'lost' to the Research and Test categories, arranged according to 
reasons stated. 
Year of birth 
Original size of group 
Reason 
deceased 
prolonged illness 
refusal 
left the firm 
retirement 
departure 
incomplete examination 
non-participant 
miscellany and unknown 
Totals 
Suitable for comparison 
1908 
139 
8 
9 
9 
3 
— 
— 
1 
5 
10 
45 
94 
Research Category 
1909 
144 
7 
9 
6 
1 
— 
3 
1 
10 
1 
38 
106 
1914 
167 
3 
8 
8 
3 
1 
3 
8 
8 
— 
42 
125 
1918 
133 
3 
2 
6 
5 
— 
6 
1 
6 
5 
34 
99 
1919 
250 
6 
9 
11 
10 
— 
5 
6 
21 
2 
70 
183 
1908 
139 
6 
4 
— 
14 
2 
— 
— 
— 
12 
38 
101 
Test Category 
1909 
152 
4 
13 
4 
8 
2 
1 
— 
— 
8 
40 
112 
1914 
180 
5 
4 
4 
10 
— 
— 
1 
— 
13 
37 
143 
1918 
137 
1 
5 
1 
12 
1 
— 
1 
— 
9 
30 
107 
1919 
255 
2 
3 
8 
26 
— 
7 
— 
— 
8 
54 
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Research category the losses accumulate under certain headings, notably those of 
prolonged illness, refusal and departure. 
This statement calls, perhaps, for some explanation. A person called up for 
examination may, for instance, refuse to participate in A.P.O. II, but turn up 
again for A.P.O. III. Again, there is the possibility that somebody misses a periodic 
examination because he has been transferred to another Philips plant for some 
years; then, prolonged illness may have been the cause of missing one A.P.O., but 
may have been cured before the next. 
It is also worth noting that under the heading 'left the firm' the Test category has the greater losses 
of the two. This is due to the fact that in the Research category it has been possible to keep a 
much better eye on the comings and goings of the participants than in the Test category because 
in the former the participants were called up periodically. If the reasons for non-participation 
in the Test category are to be retraced, there are far fewer data to go by than in the Research 
category, so that other indications must be followed. During this search it was found that anybody 
removed from the Eindhoven payroll, for whatever reason that might have been, was always 
noted down as 'dismissed', even if he had in reality been transferred to another Philips plant, for 
instance. By the nature of things, losses for unknown reasons are also slightly higher in the 
Test category, comprising, as they do, the Staff and Senior Staff members that are of no use to the 
Test category. 
In order further to establish whether the Test category actually still matches the 
Research category to a sufficient extent, statistical tests (χ2 test) were applied to the 
losses under various headings as follows : 
1. on the whole the Research category tends to show higher losses than the Test 
category, the percentages being 26.8 and 22.7, respectively; the difference is not 
significant (P is about 0.07); 
2. the two categories do not differ significantly in the matter of losses due to 
deaths (Pis about 0.15); 
іоб 
3. the Research and Test categories do not differ significantly as far as the losses 
due to prolonged illnes are concerned (P is about 0.15); the losses under this 
heading might have been expected to be three times as high in the Research categoy 
as in the Test category, since the former has three times the number of 
examinations of the latter; this expectation is not confirmed by the facts: a piece 
of good luck; 
4. the losses due to refusals differ significantly for the Research and Test 
categories: 4.4% for the former and 2.0% for the latter (P < 0.005); the 
difference was to be expected in view of the higher frequency of examination in the 
Research category : a ratio of 3 to 1 was to be expected, a ratio of 2.4 to 1 was 
found ; 
5. the numbers of those that left the firm differ significantly for the two 
categories (P < 0.005) ; a probable explanation has already been hinted at above 
and is likely also to apply to 
6. the losses under the remaining headings taken together, which also differ 
significantly for the two categories (P < 0.005). 
Taking everything together, and in view of paragraphs 2 and 3 in particular, the 
conclusion may be drawn that the two categories are sufficiently matched to stand 
comparison. 
Before actually embarking on a comparison of the data gathered from the 
Research and Test categories, we must first make out what we are aiming at. 
Briefly, that is an attempt at answering our third question and that again is just 
simply: can the utility of periodic medical examination be demonstrated. 
At a glance, the question seems simple, but in reality it is most complicated and 
difficult to answer. For periodic medical examination the question is of such 
paramount importance that it seems necessary to go into it first of all. Many 
others have put the question before and there is quite some literature on it. 
Sometimes the publication is in the form of a casual announcement, sometimes it 
treats of the use of periodic medical examination as such, sometimes it is of a 
polemic nature, but it rarely takes the form of a summary of the results of an 
examination in order to demonstrate its usefulness. 
Opinions on Periodic Medical Examination are by no means uniform. They are 
based on a great variety of arguments, both for and against, DAVID (1961) 
laments that the opinions have more of a philosophical than of a scientific basis. 
A flood of arguments for and against is turned loose, whether they hold water 
or not. The authors (or the editors) are either fully convinced of the use of periodic 
medical examination or they are squarely against, while a third group takes a 
critical attitude and wonders how the deadlock might be ended. Sometimes the 
whole problem is still further obscured by getting mixed up in the controversy 
between periodic medical examination and multiple screening. 
There is little sense in summing up everything that has been published, but on 
the other hand some of the arguments brought forward are so astounding that 
I cannot resist the temptation to repeat some of them by way of playful interlude. 
JAY (1953), for one, thinks that yearly periodic medical examination is just a 
matter of plain logic. Doesn't everybody have his car lubricated and overhauled at 
107 
regular intervals? PAGE (1953) is in favour of P.M.E. since, according to him, 
there is no denying its usefulness to the employer: hence it is also useful to the 
individual. STIEGLITZ (1954) deducts the usefulness of P.M.E. from the fact that 
there is more and more of it in industry, ELSOM (1966), who is certainly not to be 
disregarded in the matter of P.M.E., criticises an article — a good one, to my 
mind — by SIEGEL (1966) who voices objections against P.M.E., by coming forward 
with the following argument: 'to the industrialist, who is not the one to disregard 
the worth of the dollar, the salvage of a single valued employee by this means 
(P.M.E.) is far more impressive than a volume of statistics and a result for which a 
price is willingly paid'. 
HARRISON (1948) begs the question beautifully: insurance companies and industry 
spend much money on P.M.E. because they are aware of its use, hence its use is 
established, BOMFORD (1963), although he is in favour of periodically taking 
XRPs en masse, of routine 'cervical smears' and perhaps also in favour of routine 
urinanalysis on reduction, rejects P.M.E. The finding of a slight asymptomatic 
hypertension and minor anomalies in the electrocardiogram, pointing to an 
ischaemic disorder, might lead up to erroneous measures and this carries him on to 
saying: 'Indeed, as a measure of mass prophylaxis, would it not be better that 
the whole middle-aged population should be permanently tranquilized, hypotensived, 
defatted, anticoagulated and emasculated?'. 
I do realise that these quotations, lifted out of their context as they are, and 
these short summaries make a distorted picture, but one thing is clear: this type of 
argument cannot be taken seriously. Much more trustworthy, although not 
convincing yet, are the statements by authors that have a wide experience in 
periodic medical examination: SCHNEIDER (1961, 1964), for instance, who confesses 
his faith in P.M.E. without reserve, and WADE (1962), who gives a critical 
evaluation but sees some bright spots after all. 
Publications of more interest are those whose author (or editor) tries to analyse 
the question about the usefulness of P.M.E., tries to find criteria that provide a 
yardstick by which this usefulness can be measured, and tries to clarify the 
backgrounds against which it should be seen. In Dutch literature there is an article 
by LAHR (1961), which discusses the report by the Committee on Periodical 
Examination of the Society of Dutch General Practitioners, presided by Mertens 
and a report compiled by WESTER (1960). An editorial in the J.A.M.A. (1953) poses 
the question whether P.M.E. is really worth all the money and time spent on it. 
SIEGEL (1966) wonders whether 'early detection' really leads up to 'better 
health, decreased risk of morbidity and mortality', always assuming that both the 
examinees and the physicians take the proper action. He urges the necessity of 
scientifically justified evaluation of these aspects. With this pluriform question he 
comes very close to what the present investigation intended to do with the 
results obtained from the Research and Test categories. 
As happens so often, it has not been possible quite to live up to these good 
intentions. One of the background aspects of P.M.E., against which its usefulness 
can and, to my mind, must be seen, is the expense of the examination and this 
includes the time spent on the examination, both by the examining physician and 
the auxiliary medical personnel, and by the examinee who stays away from his 
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work. There was no way of coming to anything like a reliable method of calculating 
these expenses, the chief obstacle being the calculation of the cost incurred 
through the examinee losing time on his job - and this is likely to be the major 
cost item. 
Other aspects such as, for instance, 'the salvage of a valued employee', P.M.E. 
as a piece of welfare service (GARFIELD, 1970), a real or imaginary feeling of safety, 
etc., lie outside the medical orbit and to evaluate them is either impossible or can 
only be done with the greatest of difficulties. 
What can be done with the material available is to study the morbidity. In this 
respect it is very helpful that for part of the Research and Test categories 
exact data could be made available on sickness absence. Before the analysis of 
morbidity and sickness absence is embarked upon, it is necessary to mention two 
recent publications, one on the mortality in a periodically examined group and 
one on expenses attributable to sickness in a periodically examined group. 
THORNER (1961) found a lower mortality in a group of periodically examined white executives than 
in the male white population of the U.S.A. However, as this is attributed to a better 
socio-economic status of the examinees, this publication will no further be discussed here. 
It is necessary to pay attention to the two publications mentioned above because 
they are the only ones I know ofthat give an opinion on the usefulness of P.M.E. 
on the basis of actual evidence. 
ROBERTS (1969) traced the mortality in a group of over 20,000 'white males, 
mostly in managerial positions and upper socio-economic levels', of whom about 
6500 were examined once and about 14,000 more than once between 1950 and 
1964. For 541 individuals no data could be retraced. The mortality in Robert's 
group is compared with that in the group of 'white male professional, technical, 
administrative and managerial workers in the United States'. This group, of which 
it is unknown whether it has been periodically examined, is considered 
reasonably fit for comparison. Although Roberts is aware of the limitations arising 
from the composition of the group taken for comparison and from the fact that 
estimates had to be used (the latest established figures for this group are those of 
1950), he cautiously offers the conclusion that P.M.E. could have had a favourable 
influence on the mortality. It is gratifying to read his opinion that it may not 
be possible to draw definite conclusions from his study, but that it certainly has 
more body than 'reasoning and extrapolated anecdotes'. 
GRIMALDI (1965) has been able to compare the sickness expenses in a group 
subject to periodic examination with those in a similar group without it and found 
them to be significantly higher in the latter group. 
Just as does a comparative study of the mortality, the sickness expenses and the 
sickness absence in populations with and without periodic medical examination, 
so may an analysis of the morbidity in comparable groups lead up to conclusions 
on the possible favourable influence of P.M.E. The A.P.O. material permits of 
such an analysis and in order to gain an insight into this matter, I have split up the 
data on the 604 complete third examinations of the Research category and of the 
664 first examinations of the Test category according to a number of subcategories. 
The first subcategory comprises all examinees for whom no diagnosis has been 
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encoded at all (code 02111). The second subcategory excludes all examinees but 
those for whom either the diagnosis, or the prognosis or the evaluation were 
impossible to encode or were unknown ('special pathology' in the tables). This latter 
subcategory comprises no more than six examinees, all of them in the Test 
category, and I believe to be justified in leaving them out of further consideration. 
The number is small in the first place, and in the second place a reassessment 
of the encoding in retrospect is too risky because there is no subsequent examination 
available for these persons. 
The third category excludes all examinees but those for whom pathology with 
a favourable prognosis (prognosis ^ 8), either known or newly found, has been 
encoded. Together, the first and third categories comprise, so to speak, the healthy 
part of the population examined. 
To the fourth subcategory belong the examinees whose pathology has an un­
favourable prognosis (prognosis < 8), possibly in combination with pathology that 
has a favourable prognosis. These, then, are the part of the population examined 
that are not healthy. To them it is necessary to apply a further subdivision: the 
pathology may be known, with adequate therapy and/or supervision (evaluation 2), 
it may be known, without adequate therapy/ and or supervision (evaluation 3), 
it may be newly found unknown pathology (evaluation 5) and then, finally, there 
are the examinees for whom the date of the diagnosis is unknown (evaluation 7). 
For some examinees with multiple pathology these evaluations may coexist. 
Since we are concerned with the participant indices in this part of our comparative 
study, I have stuck to the following rules: 
Evaluation 2 means: examinees with one or more diagnoses with an unfavourable 
prognosis ( < 8) and an evaluation 2, possibly in combination with pathology 
carrying a favourable prognosis О 8). 
Evaluation 3 means: examinees with one or more than one diagnosis with an 
unfavourable prognosis ( < 8), evaluation 3, possibly in combination with one or 
several diagnoses with an unfavourable prognosis ( < 8), evaluation 2, and/or 
pathology carrying a favourable prognosis О 8). 
Evaluation 5 means: examinees with one or several diagnoses with an unfavourable 
prognosis ( < 8), evaluation 5, possibly combined with one or several diagnoses 
with an unfavourable prognosis ( < 8), evaluation 2 and/or 3 and/or 7 and/or 
pathology with a favourable prognosis ( > 8). 
Evaluation 7 means: examinees with one or several diagnoses with an unfavourable 
prognosis ( < 8), evaluation 7, possibly combined with one or several diagnoses 
with an unfavourable prognosis ( < 8), evaluation 2 and/or pathology with a 
favourable prognosis О 8). 
Evaluation 7 gives rise to some difficulties, appearing as it does only once in the 
Research category. This is understandable because this is the third examination 
for this category, so that evaluation 7 has been practically sifted out. In the Test 
category, however, this evaluation appears for 8 participants. For a comparison 
of the Research and Test categories this is a disturbing element. In view of the small 
numbers concerned I have thought it permissible to distribute the latter 8 
participants in equal numbers over evaluations 3 and 5. The sorting manipulations 
described result in tables 78 and 79. 
no 
Table 78. Distribution of examinees of the Research category (A.P.O. Ill) according to the 
pathology found. 
year of 
birth 
1908 
1909 
1914 
1918 
1919 
02111 
26 
31 
48 
53 
65 
spec. 
path. 
only 
Totals 223 — 
path. > 8 
known new 
14 
14 
21 
9 
33 
26 
20 
26 
19 
37 
path. < 8 
eval. 2 eval. 3 eval. 5 eval. 7 
12 
23 
12 
9 
25 
91 128 81 32 
10 
10 
10 
5 
14 
49 
totals 
94 
106 
125 
99 
180 
604 
Table 79. Distribution of examinees of the Test category according to the pathology found 
year of 02111 
birth 
spec. 
path. 
path. > 8 path. < 8 
1908 
1909 
1914 
1918 
1919 
totals 
35 
35 
51 
40 
80 
241 
only 
—. 
1 
2 
2 
1 
6 
known 
13 
15 
20 
12 
30 
90 
new 
20 
25 
36 
23 
57 
161 
eval. 2 
19 
16 
18 
12 
18 
83 
eval. 3 
1 
6 
1 
7 
2 
17 
eval. 5 
13 
13 
15 
7 
10 
58 
eval. 7 
1 
— 
4 
3 
8 
totals 
101 
112 
143 
107 
201 
664 
The two categories have been compared by statistical tests (χ2 test). The first thing 
to be checked for each pathology sub-category separately (leaving the sub-category 
'special pathology' out of account) was whether the distribution over the age 
categories would show differences between the Research and Test categories. No 
significant differences were found for any of the pathology sub-categories, 
entirely in accordance with expectations. This is a prerequisite if the pathology 
subgroups are to be compared with one another. 
Separate comparisons were made between the 'healthy' subgroups — covered by 
the left-hand half of the tables up to and including 'path.>8\ and the 'sick' 
subgroup covered by the right-hand half of the tables. For the 'healthy' subgroups 
no significant differences were found between the Research and Test categories 
(P = 0.40) and neither was this the case for the 'sick' subgroup (P = 0.17), 
although the last figure might justify the contention that there is a slight tendency 
towards a difference in favour of the Research category. 
These results do not come unexpected. In the comparison of one A.P.O. with 
that following it, the conclusion has already been reached that with an interval of 
3 years no significant screening effect of a previous A.P.O. can be demonstrated 
around and after the age of 50. Since the Research category had reached or 
passed this age at the time of the third A.P.O., the fact that, as far as the 
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participant indices are concerned, no significant differences were found in a 
comparison with the Test category is in accordance with previous findings. 
In this connection it is worth noting that GRIMALDI (1965) reports having been 
struck by the fact that the total of sickness expenses claimed, if it is lower for 
people periodically examined, goes up when the interval between examinations is 
made longer and reaches the level of people not periodically examined when the 
interval becomes 3 years. 
What have been compared in the above are the participant indices of the two 
categories and not the morbidities in a stricter sense. The available material makes 
such a comparison possible, but the present study will not be extended to the 
pathology with favourable prognosis, as this would not have much sense. Only 
pathology with an unfavourable prognosis ( < 8) without therapy and/or super­
vision has therefore been extracted, making a difference according to evaluation. 
The sporadic cases with evaluation 6 (time of diagnosis unknown, therapy and 
supervision satisfactory) have been added to the known pathology with 
adequate therapy and/or supervision (evaluation 2). 'No code' pathology, which 
comprises 15 diagnoses and undoubtedly includes pathology with a favourable 
prognosis, has been left out of consideration. 
Evaluation 3 comprises known pathology with insufficient therapy and/or 
supervision; evaluation 5 comprises newly found pathology. Evaluation 7 is only 
found once in the Research category (screening effect of foregoing A.P.O.s) and 
11 times in the Test category. This is again a disturbing element in the comparison. 
Since the numbers concerned are again small, I believe to be justified in 
dividing these diagnoses, which represent a return, into two equal parts and add 
these to evaluations 3 and 5. The results are shown in tables 80 and 81, from 
which the diagnostic index for the pathology with unfavourable prognosis can be 
determined. 
On the whole there is no significant difference between the Research and Test 
categories. However, they are found to be inhomogeneous within themselves. 
A significant difference (P about 0.5) between the evaluation 3 figures of the two 
categories is compensated for by smaller and non-significant differences in the 
other evaluations. 
Table 80. Number of disorders 
birth and evaluation ; diagnostic 
year of 
birth 
1908 
1909 
1914 
1918 
1919 
Totals 
Diagnosti 
No. of 
participants 
94 
106 
125 
99 
180 
604 
с index 
with an unfavourable prognosis, arranged according to year of 
index for these disorders. 
2 
23 
30 
21 
12 
28 
114 
18.9 
Evaluation 
3 5 
11 11 
14 11 
11 10 
4 8 
8 16 
48 56 
8.0 9.4 
Research category. 
7 
1 
— 
— 
— 
— 
1 
Totals 
46 
55 
42 
24 
52 
219 
36.3 
112 
Table 81 Number of disorders with an unfavourable prognosis, arranged according to year of birth 
and evaluation, diagnostic index for these disorders Test category 
year of 
birth 
1908 
1909 
1914 
1918 
1919 
Totals 
Diagnostic 
No of 
participants 
101 
112 
143 
107 
201 
664 
index 
2 
27 
23 
25 
13 
23 
111 
167 
Evaluation 
3 
2 
5 
1 
7 
5 
20 
3 8 
5 
14 
13 
20 
8 
10 
65 
10 7 
7 
1 
— 
1 
5 
4 
11 
Totals 
44 
41 
47 
33 
42 
207 
312 
This, now, is an interesting point The fact that no significant differences were 
found between the diagnostic indices for disorders with an unfavourable prognosis 
was, to a certain extent, to be expected in view of the results obtained in the 
comparison of the participant indices of successive Α Ρ О s and in the comparison 
of the participant indices in the Research and Test categories. Now, the part 
played by evaluation 3 is found to be important It might be claimed that in a 
'subsequent' A.P.O evaluation 3 ought to be non-existent — or nearly non­
existent — if the follow-up by the physicians and the examinees taken together had 
been optimum. If this is assumed, the following figures would be obtained by 
adding evaluation 3 to evaluation 2 (to be fair, this should then be done for both 
the Research and the Test category) 
Research cat. Test cat Totals 
evaluation 2 + 3 162 136 298 
evaluation 5 + 7 57 71 128 
219 207 426 
In this arrangement evaluations 2 and 3 together represent known pathology that 
does not represent a therapeutic return and evaluations 5 and 7 together the new 
pathology that does represent a return. 
The difference, by statistical tests (χ2 test), is just not significant (P = 0 06) 
Whatever difference there is can be interpreted as favourable for the Research 
category (more known and less new pathology) but, it must be repeated, the 
difference is not significant 
Nevertheless, it is still possible that the Research category presents a more 
favourable aspect than the Test category if its prognoses are, on the whole, more 
favourable than those of the Test category. In order to check this, I have 
further explored two classes of data First of these is the prognosis without therapy, 
arranged according to year of birth and to evaluation, and the second is the 
estimated improvement in prognosis The data of the first class are summarised in 
tables 82 and 83. 
No statistical tests have been applied to evaluation 7 because the numbers are 
too small, but for the other evaluations they bring out significant differences. 
ИЗ 
Table 82. Research category. Distribution of prognoses without therapy, arranged according to prognosis number, year of birth and evaluation. 
Prog. 
No. 
year of birth 
1908 
1909 
1914 
1918 
1919 
Totals 
2 
2 
3 
2 
3 
10 
3 
3 
3 
6 
Eva 
4 
1 
4 
5 
10 
iluation 2 
5 6 
12 — 
9 1 
4 2 
5 1 
34 4 
7 
8 
10 
13 
6 
13 
so 
tot. 
23 
30 
21 
12 
28 
114 
2 
2 
2 
3 
2 
1 
2 
5 
Evaluât! 
4 5 
2 
2 
7 
3 
3 
4 
17 
on 3 
6 
2 
I 
3 
7 
2 
5 
6 
6 
19 
tot. 
11 
14 
11 
4 
8 
48 
2 
I 
1 
1 
1 
4 
3 
3 
1 
1 
1 
6 
Evaluation 5 
4 
1 
1 
2 
5 6 
2 — 
1 — 
1 1 
3 — 
3 — 
10 1 
7 
4 
8 
6 
3 
12 
33 
tot. 
Π 
Π 
10 
8 
16 
56 
2 
— 
— 
Evaluation 7 
3 4 5 6 7 tot. 
z z l z z l 
— — I — — 1 
Table 83. Test category. Distribution of prognoses without therapy, arranged according to prognosis number, year of birth and evaluation. 
Prog. 
No. 
year of birth 
1908 
1909 
1914 
1918 
1919 
2 
2 
1 
2 
2 
4 
3 
9 
4 
5 
1 
4 
Evaluation 2 
4 
1 
4 
2 
— 
2 
5 
7 
9 
6 
5 
5 
6 
3 
1 
3 
— 
2 
7 
5 
4 
7 
5 
6 
tot. 
27 
23 
25 
13 
23 
2 
— 
— 
— 
— 
— 
Evaluation 3 
3 4 
1 1 
1 2 
— — 
1 — 
— — 
5 
— 
2 
1 
5 
5 
6 
— 
— 
— 
— 
— 
7 
— 
— 
— 
1 
— 
tot 
2 
5 
1 
7 
5 
Evaluation 5 Evaluation 7 
7 tot. 2 3 4 5 6 7 tot. 
2 1 6 — 5 14 _ _ _ _ i 
3 2 3 — 3 13 _ _ _ _ _ 
— 2 1 8 2 7 2 0 — — — 1 _ _ 1 
— 2 — 3 — 3 8 — 2 — 3 — — 5 
— 1 — 5 — 4 10 — — 1 3 — — 4 
Totals 11 23 9 32 9 27 111 — 3 3 13 — 1 20 2 10 4 25 2 22 65 — 2 1 7 1 — II 
Under evaluation 2, for instance, prognosis No.3 is significantly less numerous in 
the Research category than in the Test category, while prognosis No.7 is 
significantly more numerous (P < 0.005). Under evaluation 3, prognosis No.5 is 
significantly less numerous in the Research category, while prognosis No.7 is again 
significantly more numerous (P » 0.02). This picture repeats itself under evaluation 5 
(P fa 0.01). In this case I must excuse myself for being unable to interpret these 
data as either more favourable or less favourable to one category or the other. 
Finally, I have checked whether the two categories differ when a comparison is 
made between the prognosis with adequate therapy and/or supervision and the 
prognosis without therapy and/or supervision, in other words whether they differ in 
the estimated improvement in prognosis. I have split up the estimated improvement 
in prognosis into three categories : 
a. no improvement towards a favourable or uncertain prognosis; 
b. improvement towards an uncertain prognosis; 
с improvement towards a favourable prognosis. 
An arrangement of these categories according to evaluation produces tables 84 
and 85. 
Table 84. 
year of • 
birlh 
1908 
1909 
1914 
1918 
1919 
Estimated improvement in 
evaluation 2 
a 
7 
5 
3 
3 
8 
b с 
3 13 
4 21 
4 14 
1 8 
5 15 
prognosis for the Research category. 
evaluation 3 
a b 
4 
4 
1 
1 
1 
2 
1 
1 
с 
5 
9 
9 
3 
7 
evaluation 5 
a 
1 
1 
b с 
1 9 
2 9 
— 10 
2 6 
— 15 
evaluation 7 
a 
— 
b с 
1 — 
totals 
46 
55 
42 
24 
52 
Totals 26 17 71 11 33 49 — 219 
no improvement: 17.8% 
improvement towards uncertain prognosis: 12.3% 
improvement towards favourable prognosis: 69.9% 
Table 85. 
year of 
birth 
1908 
1909 
1914 
1918 
1919 
Estimated improvement in prognosis 
evaluation 2 
a 
10 
10 
4 
3 
5 
b 
6 
2 
3 
4 
1 
с 
11 
11 
18 
6 
17 
evaluation 
a b 
2 — 
3 1 
— — 
2 — 
— — 
3 
с 
— 
1 
1 
5 
5 
for the Test category. 
evaluation 5 
a b 
— — 
3 — 
3 1 
1 — 
— — 
с 
14 
10 
16 
7 
10 
evaluation 7 
a 
1 
— 
— 
— 
1 
b 
.— 
— 
— 
1 
— 
с 
— 
— 
1 
4 
3 
totals 
44 
41 
47 
33 
42 
Totals 32 6 63 7 1 12 7 1 57 2 I 8 
no improvement: 23.2% 
improvement towards uncertain prognosis : 9.2 % 
improvement towards favourable prognosis: 67.6% 
Statistical tests reveal no significant differences between the two categories. 
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4.4-1 A comparison of sickness absence figures 
In order to make it possible to compare the sickness absence figures of the 
Research and Test categories after the completion of the respective examinations, 
the sickness frequency and the sickness absence figures in calender days over the 
twelve-monthly period preceding the examination have been noted on the 
examination form wherever possible. These data have been encoded. They were 
supplied by the Sickness Fund who were in possession of accurate data as regards 
the sickness absence of employees below the 'prosperity limit'. When the new law 
on the Incapacity For Work came into force in 1967, the Sickness Fund ceased 
to exist and, as a result, the sickness absence figures for A.P.O. Ill of the 
Research category and for the Test category were no longer considered reliable. 
Fortunately, the statistical department of the Medical Service had exact data 
on sickness absence available for all manual workers. As a result, sickness absence 
figures could at least be made available for the manual workers of the Research 
and Test categories. They are, of course, less in number than the original 
categories, but still sufficiently numerous to be fit for comparison. 
The length, the frequency and the percentage of sickness absence as calculated 
are summarised in table 86. 
Table 86. 
Test cate( 
age 
category 
45-49 
50-54 
55-59 
totals 
averages 
A comparison of sickness absence figures 
jory. 
No. of workers Frequency 
(per 1000) 
R Τ R Τ 
169 140 1249 1107 
ИЗ 74 1327 959 
116 96 914 1000 
398 310 
1173 1039 
for the Research categorj 
Length 
(cal. days) 
R Τ 
22.3 16.6 
18.8 25.2 
24.0 28.2 
21.5 22.0 
ι (A.P.O. 
Perce 
R 
7.2 
6.2 
5.9 
6.5 
III) and the 
intage 
Τ 
4.5 
6.2 
6.4 
5.5 
Mutual comparison of these figures by statistical methods produces no significant 
differences. In view of the preceding this result does not come unexpected. 
4.5 Conclusion 
As far as the third question is concerned, it is now possible to conclude that the 
comparison of the results gained from the Research and Test categories has not 
made it possible to prove the usefulness of periodic medical examination. The 
best that can be said is that there is a certain trend in this direction. What has 
become clear is that as far as the population examined is concerned, an interval 
of about 3 years between successive examinations is too long for persons of 
50 years of age and over. For a shorter interval more favourable results may, in all 
probability, be expected. 
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5 Final review 
The evaluation of the method of examination has shown that, on the whole, the 
procedure followed has made it possible to trace the pathology present in the 
population examined. An exception must be made for diabetes screening, which 
must be judged insufficient. 
In my opinion it is very important that when a periodic medical examination is 
organised, the fact is kept in mind that the pathology to be expected in the 
population under examination is co-determinant in the organisation of the 
examination programme. Standardising the examination scheme in order to make 
comparisons possible must be considered a basic error. It is necessary to 
evaluate the type of organisation selected from time to time, firstly because shifts in 
the morbidity patterns may make re-adaptation necessary, secondly because 
developments in medical science and in medical techniques may create new 
possibilities. As far as our population is concerned it will, for instance, be necessary 
to keep a watchful eye on the increasing frequency of venerial diseases and 
introduce routine serological tests into the programme of examinations when this 
appears relevant. 
An example of a modification of the programme of examinations, made possible 
by advances in medical science and medical techniques, is the routine determination 
of cholesterol in connection with the determination of triglycerides, which 
certainly deserves consideration at this moment. 
However, no importance can be assigned to these desiderata as long as it has 
not been possible to prove, or at least, to make it look probable, that periodic 
medical examination is a sensible preventive medical activity. In view of the harvest 
reaped almost everywhere - there are exceptions - one has the feeling that this 
might be so, but to prove it is quite another matter. The main object of the present 
study has been to gather material in support of this point of view and to provide 
an answer to the three questions formulated in the introduction. 
The answers to these three questions may be summarised in the following 
conclusions. 
1. The influence of a given examination on the yield of a subsequent one can be 
shown to exist as a trend, with the proviso that this trend has statistical significance 
for the younger age categories, but is no longer present in the older age categories. 
The explanation is believed to be that too long an interval between successive 
examinations has been chosen and also that the possibilities offered have been 
insufficiently exploited. By this latter statement is meant that when the curative 
possibilities are neglected by both the examinees and the physicians, the 
therapeutic return is not what it appears to be and this then shows up at the next 
periodic medical examination. 
2. It has become obvious, for the older age groups in any case, that the interval of 
about 3 years between examinations has been too long. From the material 
available it has not been possible to decide what the ideal interval could be. 
It is not known in what way the therapeutic return, which is zero immediately 
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after a periodic examination, grows again to the return of the subsequent 
examination. This is a point on which information is required. Besides the 
therapeutic return, the cost-benefit factor should be of decisive importance. The 
latter factor is connected with the last question. 
3. Can it be shown that periodic medical examination is useful? The A.P.O. series 
of examinations is indicative of a trend in this direction, in accordance with what 
ROBERTS (1969) is able to conclude from his investigations into mortality (chances of 
survival are probably better for those that are periodically examined). What 
GRIMALDI (1965) has found (less sickness expenses claimed when interval is shorter 
than three years) appears to me to have an important bearing on this question. 
However, there is no doubt that the last word has not been said yet. In order 
to get nearer to a solution to these problems, P.M.E. schemes must be so devised 
that they yield data on mortality, invalidity, morbidity and sickness absence 
(possibly sickness expenses) that can be used for periodic evaluation and to 
determine the benefit of the scheme. On the other hand an attempt must be made 
to determine - and again periodically - the expenses incurred on account of the 
scheme. Whoever bears the expenses, whether that be private enterprise, the 
government or the individual, has, after all, a right to knowing whether he gets 
value for his money. 
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Appendices 
ι First version of examination questionnaire (sample page) 
2 Λ.Ρ.Ο. questionnaire (second version) 
3 Examination form 
4 Letter calling up Staff or Senior Staff for Periodic Medical Examination 
5 Letter calling up employees other than Staff or Senior Staff 
for Periodic Medical Examination 
6 Letter to family doctor, informing him of results found in 
Periodic Medical Examination 
7 Coding form 
8 Key to diagnostic codes (condensed) 
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9 Are you at present under treatment of the family doctor or of a specialist? yes/no 
10 Are you on the whole satisfied with your state of health? yes/no 
11 Or have you serious complaints about your health ? yes/no 
12 Have you postponed consulting a doctor because you were soon to undergo this 
periodic examination, or for any other reason ? yes/no 
13 Have you been under treatment of the family doctor or of a specialist during the past 
year? yes/no 
14 Have you ever been medically disqualified; have you ever been seriously ill; have you 
ever had a serious accident; or have you ever been under treatment of the family 
doctor or of a specialist for more than four weeks on end? yes/no 
15 Are you constantly troubled by a dry or painful mouth or by a foul taste in your mouth ? yes/no 
16 Are you troubled by painful or stiff hands, shoulders, hips, knees or feet? yes/no 
17 Have you ever had running ears for more than 3 weeks (purulent secretion)? yes/no 
18 Do you tremble or shake repeatedly or continuously? yes/no 
19 Have you ever had gall or kidney stone attacks or other violent pains in the abdomen ? yes/no 
20 Or do you suffer repeatedly and often from less violent or harassing pains in the ab-
domen ? yes/no 
21 Are you troubled by having much more difficulty with your work than before? yes/no 
22 Do you repeatedly have attacks of dizziness, or of loosing your sense of equilibrium, 
or do you have serious difficulty in walking straight ahead in the dark? yes/no 
23 Are you seriously handicapped by poor vision (with spectacles, if you have them) ? yes/no 
24 Do you suffer excessively from obstipation or hard faeces? yes/no 
25 Do you often suffer from diarrhoea Goose bowels) ? yes/no 
26 Do your ears sing badly? yes/no 
27 Are you seriously troubled by recurring skin troubles or itching? yes/no 
28 Have you observed abnormal swellings or lumps during the past year? yes/no 
29 Has your appetite been excessive during the last half year? yes/no 
30 If you fell ill, could you be well looked after at home? yes/no 
examiner s notes 
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Appendix 2. A.P.O. Questionnaire (second version) 
ease draw a circle around the answer you wish to give; add brief explanatory note where necessary. 
>t a question mark when you cannot decide between yes or no, or a cross when you prefer to answer the 
lestion verbally. 
1 Date 
2 Name 
Address 
Residence . Netherlands/Belgium 
3 Payroll No. 
4 
Sex, Civil status : Male/Female married/single 
* when a widower (or widow) or divorced, mark single 
Date of birth Age on day of examination ( . . . yrs) 
Health insurance obligatory/voluntary/private 
Philips sickness fund/other s. fund/no s. fund 
Family doctor 
(name and residence) 
Employed at: Eindhoven/elsewhere in the Netherlands/Belgium/ 
other countries 
by Product Division : 
Department number: 
Year of entry into employment : 
7 What is your present job? 
8 Have you been given this job for reasons 
of health, or have you been given lighter 
or less work for reasons of health ? no/yes 
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9 Are you at present under treatment of the family doctor or of a specialist9 yes/no 
10 Are you on the whole satisfied with your state of health' yes/no 
11 Or have you serious complaints about your health f yes/no 
12 Have you postponed consulting a doctor because you were soon to undergo this 
periodic examination, or for any other reason ^  yes/no 
13 Have you been under treatment of the family doctor or of a specialist during the 
past ycar9 yes/no 
14 Have you ever been medically disqualified, have you ever been seriously ill, have 
you ever had a serious accident, or have you ел er been under treatment of the 
family doctor or of a specialist for more than four weeks on end' yes/no 
15 Are you constantly troubled by a dry or painful mouth or tongue, or by a foul 
taste in your mouth '' yes/no 
16 Are you troubled by painful or stiff hands, shoulders, hips, knees or feef yes/no 
17 Have you ever had running ears for more than 3 weeks (purulent secretion)7 yes/no 
18 Do you tremble or shake repeatedly or continuously'' yes/no 
19 Have you ever had gall or kidney stone attacks or other violent pains in the ab­
domen ' yes/no 
20 Or do you suffer repeatedly and often from less violent or harassing pains in the 
abdomen 7 yes/no 
21 Are you troubled by having much more difficulty with your work than before7 yes/no 
22 Do you repeatedly have attacks of dizziness, or of loosing your sense of equi­
librium, or do you have serious difficulty in walking straight ahead in the dark 7 yes/no 
23 Are you seriously handicapped by poor vision (with spectacles, if you have them)7 yes/no 
24 Do you suffer excessively from obstipation or hard faeces, or from painful stooling 7 yes/no 
25 Do you often suffer from diarrhoea (loose bowels)7 yes/no 
26 Do your ears sing badly? yes/no 
27 Are you seriously troubled by recurring skm troubles or itching7 yes/no 
28 Have you observed abnormal swellings or lumps during the past year7 yes/no 
29 Has your appetite been excessive during the past half year7 yes/no 
30 In case of long-term illness, could you be well looked after at home 7 yes/no 
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correction 
on answer 
Supplementary remarks Examiner's notes 
If so, give name(s) of physician(s) 
If so, for what reason9 
If so, give particulars. 
If so, underline relevant words. 
If so, underline relevant parts 
When·» 
Give details and state when. 
Recently? 
If so, underline relevant passage 
Give details. 
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31 Does your stomach trouble you regularly and often (stomach aches, inflated 
reeling, heart-burn, belching up, sickness or vomiting) ' yes/no 
32 Has a doctor ever told you that you had a stomach ulcer or one on the duodenum, 
or have you ever had to have a rest-cure or have you been on a diet because οΓ 
your stomach '' yes/no 
33 Do you suffer from diabetes or has glucose ever been found in your urine' yes/no 
34 Do you ever have a violent pain in the eyes, or do you ever see coloured rings 
around a lamp? yes/no 
35 Do you ever have to sit upright in bed or even to get up, because »hen you lie 
down you feel unwell, restless or choking, or because you feel like not getting 
enough air ^  yes/no 
36 Do you often have thick ankles or feet, in which socks and shoes leave a lasting 
impression, or in which you can press a dimple with your finger ^  yes/no 
37 Do you have pains or stiffness in the back to the extent of causing you repeated 
difficulties in doing your work or in sleeping0 yes/no 
38 Arc you handicapped by getting out of breath abnormally quickly when walking 
up stairs or cycling against the wind"» yes/no 
39 Are you often troubled by red inflamed or running eyes ^ yes/no 
40 Have you become much slower in your movements or in your reactions during the 
past year'' yes/no 
41 Have you gained considerable weight during the past half year (c g, more than 
five pounds), yes/no 
42 Do you have objectionable propensities or habits you cannot get rid o f yes/no 
43 Are you very sleepy or drowsy, in fits or all the time, during the day9 yes/no 
44 Do you work or live under continuous tension, so that in recent years you are 
much quicker in getting angry or irritated, or find it more difficult to restrain 
yourself when you are angry ' yes/no 
45 Have you lost much weight over the past half year (e g , more than five pounds) '' yes/no 
46 Do you find difficulty in swallowing food or in drinking ^  yes/no 
47 Are you troubled by tired or painful feet to such an extent that you cannot remain 
standing or walk very long' yes/no 
48 Has urinating (passing water) been painful to you during the past year7 yes/no 
49 Has your appetite become much less during the past year1 yes/no 
ПО 
correction 
on answer 
Supplementary remarks Examiner's notes 
Recently? 
What kind? 
Since when? 
If so, give details. 
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50 Are your contacts with your friends, your acquaintances and your own family 
satisfactory, both during your work and in your spare time? yes/no 
51 Or do you feel lonely ? yes/no 
52 Have you had much difficulty in recent years in containing your urine, or that 
you could pass only little bits at a time, or that you have to wait a long time 
before it appears, or that you have to press hard, or that it keeps on dripping 
for some time? yes/no 
53 Do you regularly feel miserable or hopeless and are you then despondent in all 
you are doing, or do you feel that nothing interests you any more? yes/no 
54 Have you been excessively thirsty over the last few months ? yes/no 
55 Do you have to get up twice or oftener at night in order to urinate (pass water)? yes/no 
56 Have you been coughing often for more than a month ? yes/no 
57 Have you been coughing often for several years? yes/no 
58 Have you ever had epileptic fits or convulsions after your third year? yes/no 
59 Do you feel abnormally tired, washed out or listless in the morning, at night or 
all day? yes/no 
60 Have you bent down or sagged badly of recent years 7 yes/no 
61 Have you become abnormally sensitive to heat or cold during the past year? yes/no 
62 Have you ever had bad fits of choking, possibly combined with squeaking and 
wheezing in the chest? yes/no 
63 Have you ever fainted or become unconscious in recent years? yes/no 
64 Have you an inguinal hemia, or another type of hernia? yes/no 
65 Do you suffer from cold hands or feet, even in hot weather, or do you often have 
white ('dead') fingers? yes/no 
66 Do your arms, hands, legs, feet or other parts often feel abnormally dead, prickly 
or even numbed ? yes/no 
67 Are you regularly tormented by abnormal or vague agonies or by anxious or 
exhausting dreams ? yes/no 
68 Are you troubled by regularly recurring palpitations or poundings of the heart, 
or by an irregular heartbeat? yes/no 
69 Are your domestic needs well looked after in the household in which you live? yes/no 
70 In case you are married: is your wife in good health? yes/no 
Supplementary remarks Examiner's notes 
If so, underline relevant passage. 
If so, for how long? 
Since you were young? 
Only in recent years? 
Have you had this since you were young? 
Or only in recent years ? 
If so, underline relevant passage. 
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71 
72 
73 
74 
75 
76 
77 
78 
79 
Have you ever had heart trouble of any kind'' 
Have you had scarlet fever or repeated inflammations of the throat (angina)' 
Have you ever had to go on a saltless diet9 
Have you ever been nursed in a mental home or a rest home, or have you ever 
had a nervous breakdown9 
Has your neck grown so much bigger in the past year that you had to take a larger 
size collar9 
Have you become much more nervous than you used to be in recent years' 
Have you had bouts of rheumatism in your youth ? 
Have you ever had blood or protein in your urine9 
Do you ever get a writhing pain or a choking feeling in the chest when you make 
an effort (walking up stairs, cycling against the wind), or when you walk out into 
the cold9 
80 Does this pain in the chest then radiate into arms, throat or jaws9 
81 Do you have a pain in the chest which appears only when you are agitated or 
emotionally excited, or does the pain appear when you are resting (e g in bed)9 
82 Do you have a pain in the chest when you are sighing or coughing, or does the 
pain take your breath away9 
83 Do you suffer from regularly recurring violent headaches or from a relentless dull 
headache that makes work difficult for you9 
84 Do you feel old and are you looking forward to retirement? 
85 Have you felt very nervous, excited or quick-tempered during the past year? 
86 Do you often feel ill or feverish (hot, shivery, abnormally strong perspiration, 
at night)9 
87 Are you handicapped by troublesome deafness (e g in your work, at home, or 
when you are telephoning) ? 
88 Do you usually lie awake for hours before you manage falling asleep 9 
89 Do you have any hobbies? 
90 (Only for persons over 55 years of age) 
Do you have sufficient work, hobbies or plans for keeping busy after your retire-
ment? 
91 Or are you afraid of being bored or lonely after your retirement9 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
yes/no 
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correction 
on answer 
Supplementary remarks Examiner's notes 
For what reason? 
If so, give details. 
State exact spot. 
Nature: 
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92 Is your work really getting too much for you physically, or can't you keep pace 
with it? yes/no 
93 Are your working hours, or going back and forth to your work really getting too 
much for you ? yes/no 
94 Have you been perspiring (sweating) much sooner or much more strongly over 
the past year than you used to do? yes/no 
95 Do you regularly have blood in your stools or are your faeces pitch black? yes/no 
96 Are you regularly and often troubled by rumblings and gurglings in your belly ? yes/no 
97 Has an arm or leg ever felt abnormally powerless of recent years ? yes/no 
98 Do you cough up mouthsful or cups full of phlegm, or do you ever cough up 
bloody phlegm? yes/no 
99 Have you ever had jaundice? yes/no 
100 Are you handicapped by varicose veins in your work? yes/no 
101 Do you have constantly recurring ulcers on your legs ? yes/no 
102 Are you beset by very troublesome or terrifying thoughts, imaginations or noises 
that keep on coming back? yes/no 
103 Do you regularly have very annoying attacks of suddenly getting hot, cold, red or 
pale, or of strong sweating? yes/no 
104 Are you troubled by the fact that you have great difficulty nowadays in learning 
or remembering something new? yes/no 
105 Do you, when you have been walking for some time, get such a pain in your calf 
that you have to stand still for a while in order to let the pain subside? yes/no 
106 Have you been hoarse for over a month ? yes/no 
107 Have you noticed any abnormal pains or swellings in your genitals over the past 
year? yes/no 
108 Does it trouble you that you are not able to work as fast and with the same ease 
of late years as you used to do, or that you find it much more difficult to find 
your words? yes/no 
109 Do severe pains sometimes make it impossible for you to work or sleep? yes/no 
110 Can you still keep up well enough with the others, both in your work and outside, 
so that you really still feel young? yes/no 
111 Are there any further particulars about your state of health that you wish to bring 
forward and which have not found sufficient expression in the foregoing questions ? yes/no 
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correction 
on answer Supplementary remarks Examiner's notes 
Recently? 
Recently? 
ΙΓ so, underline relevant passage. 
For how long? 
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Appendix 3. Examination form 
PHYSICAL EXAMINATION 
GEN IMPR SOMATIC phys 
gen 
build 
cond 
PSYCHIC 
debility 
mem def 
psychiatric 
SKIN A N D MUCOUS MEMBRANES 
MUSCLES 
LYMPHATIC GLANDS 
cyanosis 
tumours, comu cut 
leucoplakia 
anaemia 
sweating 
abn hairiness 
exanthèmes 
motory cond 
atrophies 
PULSE FREQ &. QUALITY (seated) 
sclerosis 
(count 15 sec ) 
TENSION (seated) 
(rounded off to 5 mm) 
MASTER - normal/lighter st 
before after 2 min. 
(visual acuity elsewhere) corrigible7 
pareses 
pupillary reflex 
hearing 
aspect 
speech, mimics 
nystagmus 
eyes 
nose, mouth, tongue 
throat (huskiness) 
car 
thyroid (adenomous) 
supraclavicular, lymph gl 
trachea 
(stridor) 
veins 
(incr ven pr ) 
SPINAL COLUMN. THORAX kyphoscoliosis 
mammae 
shape 
pain 
muscles 
HEART A N D LUNGS dyspnoea 
cough 
stridor 
HEART 
palp 
pere 
ause 
LUNGS 
emphysema 
pere 
ause 
ABDOMEN insp pere ause 
organs 
abn resist 
tumours 
abdominal reflexes 
EXT GENIT , HERNIAE 
RECTAL (men) 
(for women on Indication) 
INT EXAM WOMAN (on indication) 
prostate 
tumours 
EXTREMITIES UPPER 
oedema 
artcnes of the feet 
limited mobility 
deformities 
chron rheum 
arthr def 
veins 
skin 
NEUROL knee jerk 
foot-sole 
Lasègue 
Romberg 
tremors 
refl 
neuritis 
sensib 
pareses 
atrophies 
ataxy 
disturbed gait 
139 
Appendix 3 
Date: 
Height : 
Name: 
Payroll N o . 
Weight: 
Wrist 
girth: 
Requested by: 
Corpulence 
index: 
Name* 
Payroll N o : 
Requested by: 
VISUAL Long-range specs. 
ACUITY habitual 
acuity 
do. w. glasses 
do.after согт. 
pos. lens (S -J- 1) 
READING Reading specs, habitual 
both 
eyes L R 
no /yes 
lens 
corr. 
lens 
L R 
XRP (4 positions) No. : 
lungs 
hih 
vascular pattern 
heart shape and size 
vascular trunk 
mobility of diaphragm 
spinal column 
skeleton 
trachea 
acuity 
do. w.readi η g 
specs 
do.after согт. 
lens 
corr. 
lens 
L R 
s.g. 
prot 
sed. 
red. 
urob. 
Blood hacmoglob. 
chol. 
sed. rate 
CODING 
2. no code 
3. no significant anomaly 
4. heart anomaly ( + vasa) 
5. pulmonary anomaly (-1- mediast. diaphr.) 
6. skeleton anomaly 
7. no comment 
8. comb. 4. 5, 6 
Information required 
by (date) 
Name: Payroll N o : Requested by: 
WORK REPORT 
Place of employment 
Date: 
Ш 
Eindhoven 
Belgium 
Elsewhere in Holland 
Other countries 
PRESENT FUNCTION 
Ξ 
WORK RESTRICTIONS OR TRANSFER 
PRESCRIBED 
Ξ 
2 ™ none 
3 = under 3 months 
4 =· over 3 months 
5 = permanently 
1. no code 
2. Board of Management, manager, assist.man 
3 dept. heads & assist. + pay scale V & up in prod. 
dept. &. commerc. dept. 
4. graduates + pay scale V & up in de vel. depts., 
lab. & administration 
5. specialised training (HTS, etc.) 
6. general secondary schooling (lab.ass.» etc.) 
7. foremen & ass.foremen 
8. skilled labourers 
9. unskilled 
code worst figure 
ABSENCE 
(ш 12 prec. full months) 
Π Ί SICKNESS A  
Ш
SICKNESS FREQUENCY 
(over same period as d) 
days 
times 
I4O 
Appendix 3 
Date of 
request: 
Name: 
Payroll No . 
ECG ONLY 
Date: 
Conclusions: 
Requested by: 
N o : 
Date of 
request· 
Name 
Payroll N o . 
CIRCULATION CENTRE 
Date-
Brief summary: 
Requested by: 
N o : 
DIAGNOSIS: 
CODING: 
Date of 
request: 
2. no ECG 
3. normal 
4. defect of little or no clinical 
importance 
5 defect of cluneal importance 
6. no comment 
Name: 
Payroll N o . 
Requested by: 
ERGOMETRY Date. N o : 
Conclusion . 
CODING 
Date of 
request: 
2. no examination 
3. normal 
4. defect of little or no clinical 
importance 
5. defect of clinical importance 
6. no comment 
Name: 
Payroll N o . 
Requested by: 
PULMONARY FUNCTION Dale: N o : 
Conclusions: 
CODING: 2. no test 
3. normal 
4. minor defect 
5. moderate defect 
6. definite defect 
7. no comment 
2. no test 
3. normal 
4. minor defect 
5. moderate defect 
6. definite defect 
7. no comment 
CLOSER EXAMINATION AS A RESULT OF THE P.M.E. AT THE MEDICAL CENTRE 
Date: 
CLOSER EXAMINATION BY AN OUTSIDE SPECIALIST 
I4I 
Appendix Э 
Serial No 
2 => non-select 
3 = select category 
Payroll N o 
M 
F single 
date of birth 
age 
Name 
Address 
Residence 
Netherlands/ Belgium 
2 = comp Phil sickn fund 
3 = volunt Ph sick fund 
4 = other comp sickn fund 
5 = other volunt sickn fund 
6 = no sickness fund 
Family doctor 
Examiner 
M E D I C A L HISTORY 
Consultation of the doctor - Subjective state of health (questions 9-12) 
Under treatment (or supervision) of family doctor or specialist7 
Subjective state of health 
Consultation of doctor postponed 
no / yes 
satisfled/senous complaints 
no/yes because of Ρ Μ E or for other or unknown reasons 
PREVIOUS MEDICAL HISTORY (summary of medical history if possible, after inquiry if necessary) 
tuberculosis 
malignant tumours 
psychiatric 
dipsomaniac 
epilepsy 
acute rheumatism 
returning infection by streptococci 
hypertension 
vasosclerotic defects 
other heart defects 
nephritis 
asthma 
peptic ulcer 
renal calculus 
other abdominal operations 
chronic rheumatism 
serious dorsal complaints 
(mcl Η Ν Ρ ) 
other very serious defects 
venena 1 diseases 
PRESENT MEDICAL HISTORY (main points of questionnaire, supplemented by free medical history) 
gynaec 
mammae 
sexual behaviour 
PRESENT THERAPY 
DIFFICULT CIRCUMSTANCES 
work ambiance 
transport 
spare time 
family environment 
intoxications (such as by smoking) 
FAMILY MEDICAL HISTORY 
parents 
brothers 
sisten 
children 
familial defecte 
I42 
Appendix 4. Letter calling up Staff or Senior Staff for 
Periodic Medical Examination 
Philips Medical Centre Eindhoven, 
Concerns: Periodic Medical Examination 
You are likely to know that the Medical Service attaches much importance to a 
general medical examination, to be carried out periodically if possible. Its object is 
to obtain an impression of your state of health in a wide sense. 
After the examination its results, and any advice issuing from it will be discussed 
with yourself, while your family doctor — that is, if you agree to it — will 
be informed of them like yourself. 
This is no industrial medical examination and no inquiry into your validity as a 
worker, but is done entirely in your own interest and will be kept within the 
sphere of medical professional secrecy. Our efforts are directed more and more 
towards preventing illnesses and towards shifting medical accompaniment to a 
period that oifers greater possibilities for positive results. 
You will not be surprised to hear that our Medical Service is not yet in a 
position to examine every single employee, but has to limit itself to certain groups 
— to which you yourself belong. 
Please find a questionnaire attached. Will you be so kind and fill this in at 
your ease, giving every detail your full consideration ? Will you then bring it with 
you to the examination? While the questionnaire will give us an impression of 
your person, it will give you an impression of the field covered by the examination. 
Would you have any reason at all to disagree with this voluntary examination, 
then you are, of course, free to cancel it without giving your reasons. However, 
on general medical grounds we believe that such an examination will be useful to 
you. 
The name of the examining doctor, and place, date and hour of examination are 
given below. 
Director of the Medical Service 
Periodic Medical Examination 
Name of examinee : Address : . . 
Payroll No, 
Examining doctor: 
Place: Medical Centre 
Date: 
Hour: hrs 
4 3 
Appendix 5. Letter calling up employees other than Staff or Senior Staff for Periodic 
Medical Examination 
Philips Medical Centre Eindhoven, 19.. 
Willemstraat 22a 
Concerns : Periodic Medical Examination 
You are likely to know that the employees of the Philips Works are regularly 
examined medically. As a rule this is a limited examination, comprising, for 
instance, X-ray fluoroscopy of the lungs, a brief general physical examination, 
a special laboratory test that is considered necessary, etc. 
A few years ago we have decided to introduce a more extensive examination. 
Such a type of examination introduces a lot of work and consumes a great deal 
of time and as a result we shall not be able to apply it to everybody for the time 
being. 
We shall nevertheless be able to examine a certain number of people and you, to 
which this letter is addressed, are among them. It is perhaps useful to add that 
the Medical Service is doing the examination in the sole interest of the examinee, 
and its results are therefore considered strictly confidential. If you agree to it, 
however, these results will be passed on to your family doctor in case the latter is 
not doing the examination himself. 
The present letter is accompanied by a questionnaire. Would you be so kind as 
to fill this in to the best of your knowledge ? If some of the questions are not 
clear to you or if you find them impossible to answer, the examining doctor and 
yourself may be able to do this together during the examination. 
Your examination will take place on 
day, 196 . , at hrs. Policlinic: Willemstraat 
Cederlaan 
Strijp 
Please take with you : 
1. the filled-in questionnaire and a flask of fasting urine ; 
2. any medicine you may be using at the moment, accompanied, if possible, by a 
copy of the prescription, to be provided by the dispensing chemist; 
3. your reading and/or your long-range spectacles if you have any. 
As the time mentioned above has been set aside for you, I would appreciate your 
informing Mr.X, ext.00000, of the Medical Centre Administration, of the 
possible event of your not being able to come. 
(signature) 
(stamp) 
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Appendix б. Letter to family doctor, informing him of results found in 
Periodic Medical Examination 
Philips Medical Service Eindhoven 
Medical Centre tei. No. 040-60,000 
ext. No. 
Concerns : Periodic Medical Examination of persons in health. 
To: 
Dear colleague, 
Within the framework of our Periodic Medical Examination of persons considered 
to be in good health, we have examined your patient: 
Name: 
Address : 
Date of birth: 
Our examination comprises : 
- a medical history in the form of a questionnaire with 111 questions; 
- general internal and neurological examination ; 
- determination of height and weight; 
- check of visual acuity and hearing; 
- X-ray photography; 
- electro-cardiogram/vector cardiogram > 
- ergometrie test ; £ optional. 
- test of pulmonary functions. ) 
With your patient we have found no/the following defects going beyond normal 
deviation. I am entirely at your disposal for supplying any further information you 
may require. 
Yours sincerely, 
Defects found : 
4 5 

endix 7. Coding form 
0 (00 etc) — unknown 
1 (01 etc) =>= impossible to encode 
NAME: 
Payroll No: 
S E L E C T I O N 
2 = non-select 
3 — select categones 
Year of e u m i i i l l o n 
2 - 1955 to '58 mei. 
3 = 1959 
4 - 1960 
5 -= 1961 
SEX. CIVIL STATUS 
2 « male, married 
3 ^ male, single 
6 = 1962 
7 - 1963 
β - 1964 
9 - 1965 
4 « 
5 = 
10 = 196« 
11 - 1967 
12 = 1968 
13 = 1969 
female, married 
female, single 
AGE 
(actual age on day of first examination) 
SICKNESS INSURANCE 
2 = obligatory Philips sickness fund 
3 = voluntary Philips sickness fund 
4 = other obligatory sickness fund 
5 « other voluntary sickness fund 
6 = no sickness fund 
RESIDENCE 
2 — Philips family doctor 
3 = Eindhoven, no Philips family doctor 
4 —• elsewhere In the Netherlands 
5 = Belgium 
6 = other countries 
Serial No. Serial No. 
1-4 
no 
1-4 
t to be fillec i in 
5-10 5-10 
11 
12 
D - D 
D - D 
- D 
¡t Ш 
» D 
s Ш 
16 
17 
D - D 
D - D 
EXAMINER 
10 
11 Fortuin 
12 de Mooij 
13 Frani 
14 Harten 
15 Groot Wesseldijk 
16 van Wely 
17 van Veelen 
18 van Doomlnck 
19 
20 ν Alphen de Veer 
21 Ebeling Koning 
22 Berger 
23 ν d Hoeven 
24 Sonne 
25 Ritmeester 
26 Vergroesen 
27 Goedhart 
28 Geerlmg 
29 
30 Hanlo 
31 H o m a n 
32 Luyckx 
33 Koopman 
34 Huygen 
35 Carpay 
36 Schouwstra 
37 ν Erp 
38 Beukers 
39 Hogcrzell 
40 Bloemen 
41 Buma 
42 Zuldema 
43 vEyle 
44 Ticlcns 
45 
46 
47 
48 
49 
19 
Ш s Ш 
SERIAL NO.PREVIOUS PERIODICAL GERONTOLOGICAL EXAMINATION 
9999 = none 
20-23 20-23 
47 
Medical history 
CONSULTATION OF 
FAMILY DOCTOR AND 
SUBJECTIVE STATE 
OF HEALTH 
Under treatment or supervision 
of family doctor or specialist? 
Consultation of the doctor postponed? 
PAST MEDICAL HISTORY 
Illnesses cured in the past (no matter whether any has recurred) : 
PSYCHICAL-NEUROLOGICAL 
CIRCULATION, ACUTE 
RHEUMATISM, NEPHRITIS 
2 = acute rheumatism, or recurring 
infection by streptococci 
3 — hypertension, vasosclerotic 
anomalies or heart anomalies 
4 — nephritis 
5 = 2 + 3 
6 = 2 + 4 
7 - 3 + 4 
8 = 2 + 3 + 4 
2 — treatment in rest home or men-
tal home, or long-term absence 
on ace. of psychical complaints 
3 = epilepsy 
4 = dipsomaniac 
5 = 2 + 3 
6 -= 2 + 4 
7 = 3 + 4 
8 - 2 + 3 + 4 
ASTHMA-ULCER 
2 = typical asthma (choking fits) 
3 = 'ulcer' complaints (ulcer not demonstrated with 
certainty) 
= definite peptic ulcer - conservative treatment only 
= definite peptic ulcer - surgical treatment 
= 2 + 3 
4 
5 
6 
7 = 2 + 4 
8 = 2 + 5 KIDNEY STONE-ABDOMINAL OPERATION 
2 - renal calculus mentioned in medical history 
(not demonstrated with certainty) 
3 — definite nephrolithiasis - conservative treatment only 
4 — definite nephrolithiasis - surgical treatment 
5 = other abdominal operations (exc. simple append., 
herniae) 
6 = 2 - 5 
7 = 3 + 5 
8 = 4 -r 5 
0 — unknown 
1 = impossible to encode 
9 = no code 
2 = yes + satisfied with health 
3 = yes + important complaints 
4 = no + satisfied with health 
5 = no + important complaints 
- D 
2 = no 
3 = yes, on account of P.M.E. 
4 = yes, other or unknown reasons 
25 
Π 
TUBERCULOSIS, TUMOURS 
2 = tuberculosis, conservative 
treatment only 
3 = tuberculosis, surgical treatment 
4 = malignant tumours 
5 = 2 + 4 
6 = 3 + 4 
- D 
- D 
28 D 
- D 
30 
CHRONIC RHEUMATISM, BACK, 
MISCELLANEOUS 
2 = chronic rheumatic arthritis 
3 = H.N.P. & other serious dorsal complaints 
4 = other very serious illnesses, operations, accidents 
or intoxication 
5 = 2 + 3 
6 = 2 + 4 
7 = 3 + 4' 
8 = 2 + 3 + 4 
D 
- D 
Appendix 7 
Leave blank 
PULSE 
QUALITY AND ARHYTHMIA 
1 = impossible to encode 
2 = regular, aequal 
3 = regular, inaequqal 
4 = sporadic extra systoles ( < S/min) 
5 = frequent extra systoles ( > 5/mm) 
6 = extra systoles occur systematically (e.g. bigeminy) 
7 = pulses irregularis perpetua 
BLOOD PRESSURE 
Systolic pressure 
(multiples of 5) 
Diastolic pressure 
(multiples of 5) 
1 = .. — 90 
2 = 95—110 
3 = 115—130 
4 - 135—150 
5 = 155—170 
6 = 175—190 
7 =• 195—210 
8 = 215—230 
9 = 235—... 
1 
2 
3 
4 
5 
6 
7 
8 
9 
= 
= 
= 
= 
^ 
= 
= 
-= 
= 
.. — 
55— 
70— 
85 
90 
95 
SO 
65 
80 
10O—110 
115— 
1 S O -
25 
Frequency 
(multip 
1 = 
2 = 
3 = 
4 = 
5 = 
6 = 
7 = 
8 = 
9 = 
es of 4) 
. . — 40 
44— 52 
56— 64 
68— 76 
80— 88 
92—100 
104—112 
116—124 
1 2 8 — . . . 
Pulse pressure 
(multiples of 5) 
1 = 
2 = 
3 = 
4 = 
5 -
6 = 
7 = 
8 = 
9 = 
. . - ІІ 
2 0 - 30 
35— 45 
50— 60 
65— 75 
80— 90 
95—105 
110—120 
1 2 5 — . . . 
MASTER 
1 — impossible to encode 
2 = normal 
3 = pulse rate too high 
4 •= tension too high 
5 = both too high 
6 — other pathology (e.g. arhythmia, collapse, or premature termination by 
doctor or patient) 
7 = lighter test on medical grounds - normal 
8 = lighter test on medical grounds · pathological 
9 = no test on medical grounds 
HEIGHT (cm) 
1 .. —139 
2 = 140—149 
3 = 150—159 
4 = 160—169 
5 = 170—179 
6 = 180—189 
7 = 190—199 
8 = 200—209 
9 = 210—. . 
CORPULENCE INDEX 
1 
2 
3 
4 
5 
- . . . .—0.78 6 = 
= 0.79—0.86 7 = 
= 0.87—0.94 8 = 
= 0.95—1.02 9 = 
= 1.03—1.10 
1.11-
1.19-
1.27-
1.35-
-1.18 
-1.26 
-1.34 
VISUAL ACUITY FOR BOTH EYES (with own spectacles if worn) (acuity 5/8 
to be taken as 5/6) 
Only the worst acuity for both eyes is encoded, either long-range or reading 
1 = impossible to encode 
2 == no specs. — good acuity, 5/6 or 
better 
3 = no specs. — good acuity — accepts 
positive glass 
4 = no specs. — ac. < 5/10, corrigible 
5 = no specs. — ac. < 5/10, incorrigible 
6 = specs. — good acuity (5/6 or betti 
7 = specs. 
8 = specs. 
ac. < 5/10, corrigible 
ac. < 5/10, incorrigible 
URINE (first result) Haemogl g % (first result) Sed, rate mm/h (1st result) 
1 = impossible to encode 
2 = no anomalies 
3 = alb. + ( > trace) 
4 = abnormal sediment 
5 = red. and/or urob. + + 
6 = 3 + 4 
7 = 3 + 5 
8 = 4 + 5 
9 = 3 + 4 + 5 
1 = . . . . - 7.9 
2 = 8.0— 9.4 
3 =- 9 5—10.9 
4 = 11.0—12.4 
5 = 12.5—13.9 
6 = 14.0—15.4 
7 = 15.5—16.9 
8 = 17.0—18.4 
9 = 18.5—.. . . 
1 = . . — 3 
2 = 4 — 6 
3 - 7 — 9 
4 = 10—15 
5 = 16—23 
6 = 24—35 
7 = 36—53 
8 = 54—80 
9 = 8 1 — . . 
150 
О = unknown 
ULSE RATE (first examination, ¡nel. 
Master) 
(seated) 
LOOD PRESSURE (do.) 
west value found : 
/ mm 
18 
quality & arhythmia 
lowest frequency 
found 
systolic 
diastolic 
pulse pressure 
Master 
Height 
C.I. 
YE DISEASES to be encoded with the Visual acuity 
lagnoses (e.g. myopy > 8 D, one-sided 
hndness) 
ABORATORY Urine 
Haemoglobin content 
Sed. rate 
- D 
- D 
-D 
- D 
- D 
38 
39 
D 
D 
40 
41 
42 
43 
Serial no. 
- D 
- D 
» D 
38 
39 
D 
D 
D » • 
41 
42 
! 43 
151 
Appendix 7. 
Leave blank 
FURTHER EXAMINATION ISSUING 
FROM THE PRESENT 
EXAMINATION 
2 
3 
4 
5 
6 
7 
8 
9 
= not done 
= policlmical Medical Centre 
= other policlinic 
= clinical 
= 3 + 4 
= 3 + 5 
= 4 + 5 
= 3 + 4 + 5 
0 (00 etc) 
1 (01 etc) 
unknown 
impossible to encode 
ORK REPORT 
LACE OF EMPLOYMENT 
Eindhoven 
Belgium 
Elsewhere in the Netherlands 
Other countries 
И 
Place of 
employment 
PRESENT EMPLOYMENT 
= impossible to encode 
= Board of Man., assist, director 
=- Dept. heads + assist. + pay scale V 
and up, in production and commerc. 
depts. 
= Graduates + pay scale V and up, in 
development depts., lab. and adminis­
tration 
= specialised secondary training (HTS, 
etc) 
6 = general secondary training (lab.ass., 
etc) 
7 = Foremen and assistant foremen 
8 = skilled labourers 
9 = unskilled 
VORK RESTRICTIONS OR 
RANSFER PRESCRIBED 
5  
I jj I Present 
employment 
2 = none 
3 = less than 3 months 
4 = over three months 
5 = permanently 
И 
Work restrictions, etc. 
Ю = unknown 901 = impossible to encode I d I Sickness absence 
JO = unknown 91 — impossible to encode | e | Sickness frequency 
8 = comb. 4.5.6 X.R.P. 
• 
153 
Vector cardiogram/electrocardiogram 
Circulation centre 
Ergometry 
Pulmonary function 
Further examination issuing from the 
present examination 
44 
51 
53 
59 
60 
61 
62 
63 
64 
65 
66 
D 
56-58 
D 
D 
D 
D 
D 
D 
Serial No. 
Leave blank 
D i« D 
51 
61 
62 
63 
64 
65 
66 
D - D 
56-58 
Ш ¡: Ш 
D 
D 
D 
D 
D 
D 
Appendix 7. 
Leave blank 
PRESENT DIAGNOSIS 
If further examination is required, coding is only done 
after it (no more than 3 months) ; however, a provisional 
description is usually possible earlier. 
Besides definite diagnoses, it is also possible to encode 
symptoms and complaints that cannot be diagnosed (see 
list of diagnoses) 
PROGNOSIS (estimate for this patient!) 
= quo ad vitam: rapidly infaust (0 to 3 years) 
= quo ad vitam: slowly infaust (4 to 10 years) 
= quo ad validitatum : rapidly infaust (0 to 
3 years) 
= quo ad validitatum : slowly infaust (4 to 
10 years) 
= 3 + 4 
= suspect for infaust diagnosis quo ad vitam 
= faust with important complaints and/or 
therapy desirable (supervision desirable) 
= faust without important complaints and/or 
therapy desirable (supervision desirable) 
Serial No. 
2·) 
DESCRIPTION 
Diagnosis (possibly symptoms or 
complaints without diagnosis) 
Remedial measures prescribed or Improt 
as a result of this examination 
(therapy or supervision, medicai or socia 
*) Serial No. 1 has been purposely omitted 
Diagnoses (symptoms, complaints) may be noted 
in any sequence desired. 
154 
0 (00) = unknown 
1 (01) = impossible to encode (see list of diagnoses 
otherwise) 
EVALUATION OF THE EXAMINATION 
2 — known diagnosis, therapy & supervision 
sufficient 
3 = known diagnosis, ther. & sup. insufficient 
4 = new diagnosis, ther. & sup. unnecessary 
5 = new diagnosis, ther. & sup. necessary 
6 = time of diagnosis unknown, ther. & sup. 
sufficient 
7 = time of diagnosis unknown, ther. & sup. 
insufficient 
Therapy ranges from words of encouragement to 
industrial medical and other social measures. 
CODING 
Serial No. 
Leave blank 
Diagnosis Prognosis Hithout Prognosis wtlh Evaluation of any ther. (sup.) ther. (sup.) the examination 
02111 = no (important) signs of illness (otherwise) 
6 - 7 1 
72—76 
77—81 
82—86 
87—91 
92—96 
97-101 
02—106 
Checkup after months 
61—71 
72—76 
77—81 
82—86 
87—91 
92—96 
97-101 
102—106 
155 
Appendix 7. 
Leave blank 
DEFER ENCODING ON THIS PAGE UNTIL OBSERVATION IS COMPLETE 
MEASURES PRESCRIBED OR IMPROVED ON THE BASIS OF PRESENT | EXAMINATION 
WHICH DIAGNOSIS HAS LED UP TO THE MOST IMPORTANT REMEDIAL 
MEASURE? 
HOW HAS THE NECESSITY OF THIS MEASURE BEEN ESTABLISHED 
What parts of the first 
examination have 
contributed to establishing 
this measure? 
FINAL CLINICAL IMPRESSION of the general state of health at the moment of 
the first examination 
MEDICAL VALIDITY at the moment of the first examination 
INDUSTRIAL MEDICAL VALIDITY at the moment of the first examination 
Important data or diagnoses that it has not been possible to encode. 
Which?: 
Final encoding by: 
156 
pendix 7. 
0 = unknown 
1 = impossible to encode 
2 = no remedial measures 
3 = medical measures (sup., ther.) 
4 = social measures (industrial medical measures & 
others) 
5 = 3 + 4 
for column 108· 
χ = none 
Diagnostic serial No. 
= medical history 
= general phys. exam. (incl. pulse, tension, hearing) 
= supplementary phys. exam. (Master, height, C.I, 
vis. ac.) 
(for Staff exam. : additional routine examination) 
= 2 + 3 
= 2 + 4 
= 3 + 4 
= 2 + 3 + 4 
= none 
2 = routine lab. tests 
3 = XRP 
4 = work report 
5 = 2 + 3 
6 = 2 + 4 
7 = 3 + 4 
8 = 2 + 3 + 4 
9 = none 
2 = healthy 
3 = next to healthy 
4 = moderately ill 
5 = seriously ill 
valid 
next to valid 
moderately invalid 
seriously invalid 
good 
very reasonable 
reasonable 
unsatisfactory 
very unsatisfactory, slightly hopeful 
bad, likely to go wrong 
Examiner's own 
impression 
Examiner's own 
impression 
Examiner's own 
impression 
2 = no 
3 = yes 
2 = v.d. Hoeven 
3 = de Mooy 
4 = v. Erp 
5 = Homan 
6 = Geerling 
7 = 
8 = Bloemen 
9 = Hogerzeil 
107 
108 
109 
110 
HI 
112 
113 
115 
Serial No. 
Leave blank 
D - D 
D •-D 
D - D 
D »D 
D '»D 
"
4
 D "4 D 
D '-D 
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to be coded 
under No. Excludes Code Diagnosis Includes 
Group 0. Unknown and imcodable 
00 Unknown 
01 Uncodable 
02 
03 
Group 1. Healthy 
No (important) symptoms 
No diseases, no defects 
07 
52 
38 
76 
58 
61 
Besnier Boeck's disease 
Common cold, inf. by streptococci of 
nose & throat 
acute rheumatic arthritis, chorea 
erysipelas, mycotic skin infections, scabies 
Plaut Vincent's disease 
Infectious hepatitis & serum hepatitis 
Group 2. Infectious diseases 
04 Tuberculosis of the respiratory organs 
05 Tuberculosis of other organs 
06 Veneria! diseases 
07 Other infectious diseases 
08 Symptoms without diagnosis 
Dementia paralytica, tabes dorsalis, 
cardiovascular lues 
Bornholm's disease, worm infections, 
Besnier Boeck's disease 
77 Verrucae 
09 
Group 3. Neoplasmata 
Malignant neoplasmata 
10 Benign neoplasmata 
11 Neoplasmata unindentified 
12 Symptoms without diagnosis 
Hodgkin's disease, leucaemia, Kahler's 
disease 
53 
75 
19 
bronchial asthma 
Allergic eczema & dermatitis 
Glycosuria unindentified, acetonuria 
13 
14 
15 
16 
17 
18 
Group 4. Allergy, endocrinic, metabolic and nutrition diseases 
Allergy, excepting asthma & eczema Hay fever with conjunctivitis & rhinitis 
Thyroid 
Diabetes mellitus 
Other endocrinic diseases 
Excessive adiposity 
Other metabolic & dietary pathology. 
Diabetic infections, gangrene and ulcera 
cruris 
Gout 
09 Hodgkin's disease, leucaemia, reticulosis 
Group 5. Diseases of the blood 
20 Normo & hypochromic anaemia 
causes unindentified, Hb < 13 g % 
21 Hyperchromic anaemia. Hb < 13 g% 
22 Other diseases 
23 Symptoms without diagnosis 
06 
06 
ω 
66 
Dementia paralytica 
Dementia paralytica 
Nervous gastric disorders 
Colitis ulcerosa, psychogenic colitis, 
diarrhoea 
Group 6. Psychiatric defects 
24 Psychosis 
25 Dementia 
26 Debility, psychopathia, character 
neurosis 
27 Neurosis 
28 Symptoms without diagnosis 
Dipsomania and other addictions 
28 
33 
24 
81 
cod. form 
column 40 
35 
Migraine 
Jackson epilepsy 
Epileptic psychosis 
Hernia nucl. pulp. 
Well-corrected defective vision 
Strabismus 
Group 7. Organic diseases of the nervous system and the senses 
Cerebral disturbances caused by vascular 
pathology 
Inflammations of the central nervous 
system 
Multiple sclerosis 
29 
30 
31 
32 Epilepsy 
33 
34 
Other diseases of the central nervous 
system 
Other pathology of the periferal nervous 
system 
35 Pathology of eyes, eyelids and lacrimal 
system 
36 Pathology of ear, mastoid and labyrinth 
37 Symptoms without diagnosis 
Sciatica without hernia nucl. pulp. 
Uni- or bilateral blindness 
Meniere's disease 
to be coded 
under No Excludes Code Diagnosis 
Includes 
29 Arteriosclerotic or hypertensi ve 
encephalopathies 
38 
39 
40 
41 
42 
43 
44 
38 
38 
06 
39-44 
29 
15 
06 
39-44 
22 
30 or 29 
35 
66 
77 
Rheumatic aetiology 
Rheumatic heart disorders 
Luetic heart disorders 
Hypertension 
Apoplexy, cerebral thrombosis & other 
encephalopathy 
Diabetic gangrene 
Cardiovascular lues 
Hypertension and arteriosclerotic heart 
defects 
Thrombosis of the splenic vein 
Sinus thrombosis 
Retina thrombosis 
Mesenteric thrombosis 
Non-varicose ulcera cruris 
45 
46 
47 
48 
49 
50 
Group 8. Circulation diseases 
Rheumatic vitia or acute 
rheumatic arthritis 
Fresh or recent 
myocardial infarction 
Typical angina pectoris 
coronary insufficienty 
Old myocardial infarction, other 
myocardiac disorders & arborization 
blocks 
Hypertension 160/90 } 
left hypertrophy ^ 
Hypertension 160/90 ) 
left hypertrophy \ 
Work hypertension without further heart 
disorders 
Cor pulmonale 
Organic rhythm defects and other blocks 
Functional rhythm defects 
Other heart diseases 
Diseases of the peripheral vasa 
Diseases of veins or lymphatic ducts and 
glands 
possibly plus hypertension and/or 
arteriosclerosis 
Hith other heart disorders or 
nephrosclerosis 
without further heart disorders or 
nephrosclerosis 
Ulcis cruris vancosum, haemorrhoids, 
varicocele, teleangiectasies 
JO 
58 
S6 
54 
Lung embolism 
Plaut Vincent' disease 
Empyema, non-tuberculous pleuritis, 
pulmonary abscess, pneumothorax 
Vnindentified emphysema 
.υυρ .spiri, л y 
52 Acute diseases 
53 Paroxysmal asthmatic dispnoea (with or 
without emphysema) 
54 Chronic bronchitis & bronchiectasies 
(with or without emphysema) 
55 Other emphysema (without chronic 
bronchitis or asthma) 
56 Other respiratory diseases 
56 Symptoms without diagnosis 
Common cold, influenza, acute sinusitis 
Empyema, non-tuberculous pleuritis, 
pulmonary abscess, pneumokoniosis, 
pneumothorax. 
64 
65 
07 
60 
07 
07 
10 
50 
42 
73 
73 
09 
06 
06 
50 
Diaphragmatic hernia 
Gastro-enteritis 
Amoebic liver abscess 
Gastritis 
Bacillary & amoebic dysentery 
Paratyphus 
Sinus pilonidalis 
Haemorrhoids 
Arteriosclerotic kidney diseases 
Prostatic calculus 
Prostatis & prostatic calculus 
Prostatic carcinoma 
Gonorrhoic urethritis 
Venerial diseases 
Variocele 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
Group 10. Diseases of the digestive tract 
Pathology of mouth &. oesophagus 
Ulcus pepticum 
Other diseases of stomach and duodenum 
Contagious and serum hepatitis 
Other diseases of the liver 
Diseases of biliary tract & pancreas 
Herniae 
Other acute pathology of digestive tract 
Plaut Vincent's disease 
Atrophia & cirrhosis, other hepatitis 
Diaphragmatic hernia 
unexplained diarrhoea 
Other chronic pathology of digestive tract Mesenteric thrombosis, colitis ulcerosa, 
psychogenic colitis and diarrhoea 
Symptoms without diagnosis 
Group 11. Diseases of the urogenital system 
Nephritis and nephrosis 
Urolithiasis & hydronephrosis 
(with or without infection) 
Hypertrophia prostatica (with or without 
infection) 
Other inflammations of kidneys and 
urinary tract 
Other diseases of kidneys and urinary 
tract 
Other pathology of the genital organs 
74 Symptoms without diagnosis 
Prostatitis 
κι 
to be coded 
under No. Excludes Code Diagnosis Includes 
> 
'S 3 
Group 12. Diseases of skin and subcutaneous tissues * 
Eczema, (allergic) dermatitis Contact dermatitis & eczema (including * 
occupational) 
Bacterial, mycotic and parasitic infections 
Other skin diseases 
35 
50 
15 
50 
Inflammations of eyelids and lacrimal 
system 
Varicose crural ulcers 
Diabetic crural ulcers 
Teleangiectasis 
75 
76 
77 
78 Symptoms without diagnosis 
Group 13. Diseases of the motor organs 
79 Chronic rheumatoid arthritis 
80 Arthrosis deformans 
81 Pathology of the intervertebral disk 
82 Myalgia, fibrositis 
83 Other strongly disabling deformities 
(congential & acquired) 
84 Other pathology of skeleton, joints, muscles 
and bursae 
85 Symptoms without diagnosis 
Bechterew's disease 
Neurological consequences 
Lumbago, periarthritis humero-scapulans, 
torticollis. 
65 Food poisoning 
Group 14. Accidents, poisoning, occupational diseases 
86 Accidents, intoxications and occupational 
diseases 
87 Non-professional accidents and 
intoxications 
88 Symptoms without diagnosis 
no code 
24 
Sedimentation less than 20 mm 
Senile psychosis 
Group 15. Symptoms without diagnosis, impossible to classify in preceding groups 
89 Increased sedimentation rate for unknown 
reasons ( > 2 0 mm/h) 
90 Strong emaciation, cachexia, dehydration, 
senility, general malaise 
91 Others ·» 
STELLINGEN 
Nijmegen, 29 oktober 1971 J. VAN DER HOEVEN 
I 
Bij een periodiek geneeskundig onderzoek dient de methode van onder-
zoek periodiek te worden geëvalueerd en zo nodig te worden aangepast. 
II 
De keuze van de duur van het interval tussen de geneeskundige onder-
zoekingen bij een periodiek geneeskundig onderzoek is onder andere 
afhankelijk van de leeftijd en van de samenstelling van de te onderzoeken 
populatie. 
III 
Inzake periodiek geneeskundig onderzoek dient klinisch-medisch denken 
te worden vervangen door praeventief geneeskundig denken. 
IV 
De noodzaak om de cost-benefit relatie van een periodiek geneeskundig 
onderzoek te bepalen wordt minder urgent indien men periodiek genees-
kundig onderzoek gaat zien als een onderdeel van een pakket sociale 
verstrekkingen of als een sociaal recht. 
V 
Bij jonge kinderen met een bloederige diarrhée dient de huisarts ook te 
denken aan het acuut haemolytisch uraemisch syndroom, al ware het 
alleen reeds om ernstige overhydratie te voorkomen. 
MONNENS. L. e.a., Maandschr. Kindergeneesk. 33 (1963), 
p.205-220. 
VI 
De wrong van Passavant heeft alleen onder pathologische omstandigheden 
een functie bij de stemvorming. 
HONIG, С Α., 'Over pharyngoplastiek', Diss. Utrecht 1963. 
VII 
Er is reden om aan te nemen dat de gemiddelde 'verre' patiënt geen 
andere disutility voor de huisarts veroorzaakt dan die gegeven door de 
geografische afstand. 
VIII 
De eerste verzorging van handverwondingen is zo belangrijk voor het lot 
van de hand dat het ernstige overweging waard is om de handchirurgie 
als apart deelgebied van de algemene chirurgie te beschouwen en zeker 
om haar te doceren. 
HUFFSTADT, A. J. C, De Ned. ВіЫ. d. Geneeskunde (1969). 
IX 
Overmatig en niet scherp geïndiceerd gebruik van antibiotica is een vorm 
van milieuvervuiling. 
X 
Het is niet aangetoond dat het gemiddelde verwijzingspercentage van een 
groep huisartsen werkzaam binnen het kader van een gezondheidscentrum 
lager is dan het vergelijkbare landelijk gemiddelde percentage. 


